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TD/Engineering & Fabrication Specification # 5320-TR-333754

Revision  Step No.

February 19, 2004
Rev. A

Revision Page (1 of 3)

Revision Description TRR No. Date

None N/A

A 4.3

4.5

4.6

4.7

47

4.3
4.9

4.11

50

5.11

5.11

5.12

5.13

5.17

5.18

5.19

520.1

5.21.1

5.22

Initial Release N/A 10/17/03

Modified Step. Changed to “Configure tooling for End Dome Mounting per 1580 2/19/04
(ME-369765, View E-E.)"

Modified Step. Changed to “Rotate the Q1 Cold Mass, with the Power Leads
facing down, into the proper orientation as shown in Figure 4.5-A." Added
New Figure from Rodger Bossert.

Modified Step. Changed to “‘Perform a stretched wire measurement of the
system to align the Cold Mass within £ .2 mR.” Changed Signoff to
Responsible Authority/Physicist.

Added Step. “Mount the Corrector Coil Mounting Ring (ME-390037) to the
Corrector Coil (MD-390312).”

Modified Step. Changed to “Weld Correction Coil Mounting Flange
(ME-390037) to Q! Lead End Plate.” (New Step 4.10)

Added Step. “Position and align the Corrector Coil (MD-390312).”

Added Step. “Tack weld the Corrector Coil Mounting Ring (ME-390037) to
the Q1 Cold Mass Assembly per Q1 Coldmass Welded Assembly (ME-
390526).”

Added Step. “Disassemble the Corrector Coil (MD-390312) from the
Corrector Coil Mounting Ring (ME-390037)."

Modified Step. Replaced Figure 5.0-A with New Figure from Rodger
Bossert.

Modified Step. Changed o “Construct / Obtain Expanston Loop Assembly
per Drawing (MB-369962).” (New Step 5.2)

Added Step. “Weld Warm-up Healer Base Plates (MA-360007) and RTD
Mount Blocks to End Plates as per Q1 Module Assembly (ME-369894).”
(New Step 5.11)

Modified Step. Changed to “Solder the iower 8kA bus to Lower Lead as per
Q1 Module Assembly Drawing (ME-369894) and Figure 5.0-B.”

(New Step 5.3)

Modified Step. Changed to “Solder the upper 8kA bus to Upper Lead as per
Q1 Medule Assembly Drawing (ME-369894) and Figure 5.0-B.”

(New Step 5.4}

Modified Step. Changed to “Auach Q1 Bus Exit Support Part Numbers to Q1
Lead as per Q1 Module Assembly (ME-369894)." (New Step 5.8)

Modified Step. Added Note: “USE ONLY CERN LABELS ON WIRES.”
Added New Table from Rodger Bossert. (New Step 5.9)

Modified Step. Changed to “... Verify that there is sufficient slack in cable to
allow for two inches of differential thermal contraction.” Replaced Figures
with New Figures from Rodger Bossert. (New Step 5.10)

Removed Step. “Install Warm-up Heater Base Plates (MA-369997) by
welding onto in End Plate. (Check each box as Heater is instalied.)”
Modified Step. Changed to “Attach RTD’s (MA-369835) (Qty. 2) 10
Mounting Blocks as per Q1 Module Assembly (ME-369894).”

(New Step 5.13.1)

Modified Step. Added “Record the resistance data from the Manufacturer’s
Traveler below. Compare RTD resistance test results to the resistance results
from the Manufacturer’s Traveler. Ensure RTD resistances are within 5.
Attach the Manufacturer’s RTD papers at the end of this traveler.” Modified
Tables to show comparison of RTD resistance. Deleted Wire Nos. from
Table. Only CERN Labels will be used. (New Step 5.14)

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ02-0

Notes:
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TD/Engineering & Fabrication

}

Revision  Step No.

Revision Page (2 of 3)

Revision Description

Specification # 5520-TR-333754

February 19, 2004
Rev. A

TRR No. Date

A 5.23
(continued)

5.23
5.24

526

527

5.28

5.29

5.29

5.30
532

533

5.35

5.36

5.37

8.3
84
852

9.2

)

Q1 LMQXA Cold Mass Module Assembly

Modified Step. Changed to “Hipot RTD’s to 100V. Use Droege Serial No.
910 (FNAL Part No. 51330) or equivalent. Hipot Cryogenic (Warmup)
Heaters to 300V, Use Droege Serial No. 910 (FNAL Part No. 51330 or
equivaient.” Modified Tables to show comparison of Hipot Leakage.
Deleted Wire Nos. from Table. Only CERN Labels will be used. (New Step
5.15)

Added Step. “Tack weld bolts and washers for mounting Corrector into place
per Q1 Cold Mass Welded Assembly (ME-390526).”

Modified Step. Changed to “Attach Linear Cable Clamp Assembly
(ME-430040) to bottom of corrector Magnet.” (New Step 5.16)

Modified Step. Changed to “Attach the MCBX Corrector Magnet Alignment
Tooling (ME-390390) to the MCBX Corrector Magnet (MD-390312). ...”
(New Step 5.18)

Added Step. “Verify that Top Surface of the Bus as it exits the Magnet is also
il the top as it exits the Linear Cable Clamp Assembly.”

Added Step. “Attach the Backing Spline (MD-430053) to the Expansion
Loop, between the Stabilizer Assembly and the Linear Cable Clamp
Assembly, as shown on Q1 Module Assembly (ME-369894).”

Added Step. “Wrap Glass Tape and Kevlar String on the area between the
magnet and the Linear Cable Clamp Assembly.”

Modifted Step. Changed to “Move the MCBX Corrector Magnet
{MD-390312) up against the Mounting Ring on the Q1 Magnet, and bolt the
MCBX Correction Coil (MD-390312) to the Q1 Cold Mass using the Silver

Plated Mounting Screw (MA-390247) and torque bolts to 500 in-lbs. per Note

4 of QI Cold Mass Welded Assembly (ME-390526). Shim between the
Corrector and Flange as necessary.” (New Step 5.21)

Added Step. “Attach Face Plate for Corrector Leads (MD-390671) to front
surface of Correction Coil.”

Modified Step. Added “...The Top of the Bus as it exits the Magnet should
face toward the Cold Mass at the stabilizer assembly.” (New Step 5.25)
Modified Step. Added .. .Bus surface facing Cold Mass at stabilizer
assembly should be at top as it exits the linear cable clamp assembly.”
(New Step 5.26)

Added Step. “Attach Backing Spline (MD-430053) to area between Linear
Cable Clamp Assembly and Lead End Spider Assembly (MD-430042)."
Added Step. “Wrap Glass Tape and Kevlar String on the area between the
Linear Cable Clamp Assembly and the Lead End Spider Assembly
(MD-430042).”

Modified Step. Changed to “Attach Q1 Lead End Spider Assembly
{MD-430042) to Lead Bus (MB-369962) and Corrector Coil Bus as shown in
Q1 Module Assembly (ME-369894).” New Step 5.34.

Modified Step. Changed to New Electrical Step by Rodger Bossert.
Modified Step. Changed Part numbers: Beam Tube (MD-369955) and
Insulated Beam Tube Assembly for Q1 (MD-369746).”

Moedified Step. Changed Part number: Beam Tube (MD-369955).
Modified Step. Changed Part number: Beam Tube (MD-369955).
Modified Step. Changed to “Subtract 7725 mm (+ 2mm) from the Beam
Tube Length, and record here:”

Removed Step. “If needed, perform a stretched wire measurement of the
system, noting the relative position and roll of the three magnetic elements to
each other.” per Tom Page.

Page 3 of 54
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(continued)

LHC Serial No.: LMQXA02-0

Notes:



TD/Engineering & Fabrication

Revision _ Step No.

Revision Page (3 of 3

Revision Description

Specification # 5520-TR-333754

February 19, 2004
Rev. A

TRR No. Date

A 11.0
(continued)

12.0

12.2

12.3

13.0
3.2

Q1 LMQXA Cold Mass Moduie Assembly

Modified Step. Changed to New Electrical Step by Rodger Bossert.

Maditied Step. Changed Hypertronics Labels.

Added Step. “Contact LHC Project Physicist / designee and obtain signature
before Hypertronics Cover is installed.”

Added Step. “After LHC Project Physicist / designee has signed the above
step, complete the installation of the Hypertronics.”

Modified Step. Changed to New Electrical Step by Rodger Bossert.

Added Step. *“Attach the Certificate of Conformity, for vendor supplied
components, and the Quality Record, for vendor supplied components, to this
traveler. Verify that the Certificate of Conformity and /or the Quality Record
(as required) has been filled out and performed by Fermilab personnel.”

Page 4 of 54
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(continued)

LHC Serial No.: LMOXA02-0

Notes:



TD/Engineering & Fabrication Specification # 5520-TR-333754
February 19, 2004

Rev. A
3.0 Q1 Module Alisnment
XXX 31 Record the serial number for each Magnetic Component Assembly.
Q! Serial Number: ~HOXA HxA - 2 b
, MCBX Serial Number: 44/44(7%57& (= ST oneD ) v
/il 3o
R@pﬁnsible Authority/Physicist Date
3.2 Attach the Certificate of Conformity, for vendor supplied components, and the Quality
Record, for vendor supplied components, to this traveler.
Verify that the ificate of Conformity and /or the Quality Record (as required) has
been filled out ghd performed by Fermilab personnel.
!
o N /
A, 3/
- Crew &\i_cf( (/ Date
e~
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ2-0
Notes:
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TD/Engineering & Fabrication

Specification # 5520-TR-333754

February 19, 2004

Ensure appropriate memos and specific instructions are placed with the traveler before issuing the
sub traveler binder to production.

1.0 Genera] Notes

1.1

12

1.3

14

15

1.6

All steps that require a sign-off shall include the Technician/Technician(s)s first initial
and full last name.

No erasures or white out will be permitted to any documentation. All incorrectly entered
data shall be corrected by placing a single line through the error. initial and date the error
before adding the correct data.

All Discrepancy Reports issued shall be recorded in the left margin next to the applicable
step.

All personnel performing steps in this traveler must have documented training for this
traveler and associated operating procedures.

Personnel shall perform all tasks in accordance with current applicable ES&H guidelines
and those specified within the step.

Cover the product/assembly with Green Herculite (Fermi stock 1740-0100) when not
being serviced or assembled.

2.0 Parts Kit List

2.1

Q1 LMQXA Cold Mass Module Assembly

Attach the completed Parts Kit for this production operation to this traveler. Ensure that
the serial number on the Parts Kit matches the serial number of this traveler. Verify that
the Parts Kit received is complete.

o

WA~ 4 2/e /o

Pﬁcess Eﬁgineering/Designee Date

Page 5 of 54

Rev. A

LHC Serial No.: LMQXAQ2-0

Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333754

February 19, 2004

Rev. A
4.0 Q1 Magnet Placement (Module Assembly Tooling)
4.1 Configure tooling for Q1 Cold Mass Assembly (ME-390108) per Final Coldmass
Asyinjf\‘Stat ~ Support and Clamping Fixture (ME-369768).
Technician(s) Date ST
4.2 Configure tooling for Corrector Mounting per Cold Mass / Cryostat Station Corrector
Support Fixture (ME-369780), 13.780 Diameter Corrector Magnet.
LA od) 3y bf/an
Tcéhnician(s) Dae ' 7T/
4.3 Configure tooling for End Dome Mounting per Cold Mass Cryostat Station Final
Assembly (ME-3697635, View E-E).
Te'chnjcian(s) Date : f
4.4 Move the Q1 Cold Mass to the Cold Mass Module Assembly Tooling, placing it nearest
the West End of ICB, with the Lead End of the Magnet facing East as per Q1 Cold Mass
Welded Assembly (ME-390526).
Aﬁw&. 3/ 14 ¢
Tecﬁnician(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA02-0
Notes:

Page 7 of 54



TD/Engineering & Fabrication Specification # 5520-TR-333754
February 19, 2004
Rev. A

4.5 Rotate the Q1 Cold Mass, with the Power Leads facing down, into the proper orientation
as shown in Figure 4.5-A.

Looking at Lead End of Q1
Figure 4.5-A

TecHnician{s) Date

XXX 46 Perform a stretched Mem of the system to align the Cold Mass within + .2 mR.

RNQENN S 2 (1% (1Y

]

\ &
Responsible Authority/Physicist Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ2-0

Notes:
Page 8 of 54
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TD/Engineering & Fabrication Specification # 5520-TR-333754

February 19, 2004

Rev. A
4.7 Mount the MCBX Corrector Mounting Ring (ME-390037} to the MCBX Correction Coil
(MD 3 2).
}3’1»&0 3 I 1) / oY
Techmcran(s) Date !
4.8 Position and aliﬁn the MCBX Correction Coil (MD-390312).
l\)}q 2 /iglef
Téchnician(s) Date 4
4.9 Tack weld the MCBX Corrector Mounting Ring (ME-390037) to the Q1 Cold Mass
Asse ? (ME- 390108) per Q! Cold Mass Welded Assembly (ME-390526). )
/Q / / & / &
Weldor Date
4.10  Weld the MCBX Corrector Mounting Ring (ME-390037) to the Q1 Cold Mass Assembly
(ME-390108) per Ql C()ld Mass Weided Assembly (ME-390526).
/ Q/(# /4 /,,L__..___ // e /C ) &
Weldor Datﬁ
4.11 Disassemble the Corrector Coil (MD-390312) from the MCBX Corrector Mounting Ring
(ME-390037).
- xly 3002104
Technician(s)” Date
QI LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ02-0
Notes:

Page 9 of 54



TD/Engineering & Fabrication Specification # 5520-TR-333754
February 19, 2004
Rev. A

5.0 Bus & Instrumentation Connection and Assembly

Note(s):
Figure “5.0-A" shows the configuration of Magnet Bus Leads and Corrector Bus
Leads in a Q1 Magnet.

(Corrector Bus Leads)
Copper (stabilizer)

Superconductor (bus)

V1A § V1B g H1A gH1B

Superconductor (bus)

Copper (stabilizer)

View A-A (Q1L Confiquration

5.1 Set up the Power Leads for splicing as shown in the Q1 Module Assembly Drawing

(1\{[_]5‘:-369394).
< el 1 371010y
'I%Chnician(s)‘j Date

52 COImet £ Obtain Expansion Loop Assembly per Drawing (MB-369962).

o 5 1)/ey

Te’chn?cian(s) Date

53 Solder the Lower 8kA bus to Lower Lead as per Q1 Module Assembly Drawing
(ME-369894) and Figure 5.0-B.
RN

R Y /7274
T/‘gémician(s) ~ Date

54 Solder the Upper 8kA bus to Upper Lead as per Q1 Module Assembly Drawing
(ME-369894} and Figure 5.0-B.

T . . (.
=y 3/72/%%
Té’/éhnician(sh)’ N Date
Qi LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA02-0

Notes:
Page 10 of 34



TD/Engineering & Fabrication

3.5

5.6

5.7

5.8

J

Q1 LMQXA Cold Mass Module Assembly

Specification # 5520-TR-333754

February 19, 2004

Looking at Lead End of Q1

Figure 5.0-B

I% with 2/3 overlap, .002 x 3/8 wide kapton, (MA-292722).
= 3)ig)08

Rev. A

Teghinician(s) Date
In iece of .005 kapton between spiices.
3 /1oy
Date

‘8 Yistoy

Teghnician(s) Date

Attach Q1 Bus Exit Support Part Numbers to Q1 Lead as per Q1 Module Assembly

(ME-369894).
/25 /0y

Teghnician(s) ~ Date

Page 11 of 54

LHC Serial No.: LMOXAQ02-0

Notes:



Specification # 5520-TR-333754
February 19, 2004
Rev. A

TD/Engineering & Fabrication

5.9 Prepare Q1 Instrumentation wire feed thru. Build per QI Module Assembly
Instrumentation Wire Feedthru (ME-430008). Wire Labels and descriptions are shown in
Table 5.18 and per (MB-369998).

Note(s}):
USE ONLY CERN LABELS ON WIRES.

Q1 instrumentation wire feed thru labels

Fermilab CERN N
Label Label Description

WiaQt EH8311+ Twist Q1 Cryogemc Heater Lead "1", Iead end heater (a)
e : ; Together = T i ovsmm ey s

ol

et

TaQ1_V+ [ TT8311 U+ cable

TbQ1 _l+ | TT8321 1+

Pre-made
ThQ1_V+ | TT8321 U+| cable

[ Black U+
= Yellow |+
=+ Red U -

3+ Green | -

Individual Thermometer Layout

End View of Instrumentation Tube

Table 5.9

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA02-0
Notes:

Page 12 of 54



TD/Engineering & Fabrication Specification # 5520-TR-333754
February 19, 2004
Rev. A

5.10 Slide Instrumentation Bus Assembly (ME-430008) into the proper Q1 Port as per Q1

} Module Assembly (ME-369894). Verify that there is sufficient slack in cable to allow for
two inches of differential therma! contraction.
=i RY,
e [2/0Y

Te%nician(s)-\/ Date )

RTD RTD

‘E’t:'ermometer) {thermometer)

Ires Wires
TT8321(ThbQ1) TT8311(TaQt)

Warmup Heater
Wires

EH8321+ (W1bQ1) (top )
EH8321- (W2bQ1) (bottom)

Looking at Non-lead End of Q1

Figure 5.10-A

)
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ2-0
Notes:

Page 13 of 54



TD/Engineering & Fabrication Specification # 5520-TR-333754
February 19, 2004

Rev. A

Strip Heater Wires
1-2 & 3-4 circuit heater fead "1" YT1111+ (H1aQ1)
1-2 & 3-4 circuit heater jead "2" YT1111- (H2aQ1)
1-4 & 2-3 circuit heater lead "1 YT1121+ (H1bQ1)
1-4 & 2-3 circuit heater lead '2" YT 1121- (H2bQ1)

Instrumentation wires from
non-lead end (RTD and
warmup heaters)

Warmup Heater Wires

EH8311+ (W1aQ1) (fop )
EHB311- (W2aQ1} (bottom)

tnstrumentation
wire tube

—_— .

Voitage tap wires

Lead tap "a" primary EE1111 (VTatQt)
Lead tap "a" redundant E1121 (VTa2Q1)
Lead 1ap “b" primary EE1311 (VTb1Q1)
Lead tap "b" redundant EE1321 (VTb1Q1)
Center tap "¢" primary EE1211 (VTc1Q1)
Center tap "c" redundant EE1221 {VTc2Q1)

Looking at Lead End of Q1

Figure 5.10-B

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA02-0
Notes:

Page 14 of 54



TD/Engineering & Fabrication Specification # 5520-TR-333754
February 19, 2004
Rev. A

5.1 Weld Warm-up Heater Base Plates (MA-360007) and RTD Mount Blocks to End Plates

} : as ppf Q1 Module Assembly (ME-369894).
j A/ S — 2 e /o4

Weldor(s) Date

5.12 Install Warm-up Heaters (ME-369834) to each end of Q1 as per Q1 Module Assembly
(ME-369894).

5.12.1 Install Warm-up Heaters (MA-369834) onto the Warm-up Heater Base Plate
(MA-369997).

M 5.12.2  Solder wires (MA-369833) to the Warm-up Healers as per (ME-369894).

7)o

- E l T -? — A
VT e 320 o4
%‘\’@' - T:jtgchnician(s) Date

A

M 5.13 Install RTD’s as per Q1 Module Assembly (ME-369894). Record Serial Numbers of
'%‘Hf’k—% each RTD in the table below. Attach Data Sheet for each RTD to traveler.

5.13.1 Attach RTD's (MA-369835) {Qty. 2) to Mounting Blocks as per
Q1 Module Assembly (ME-369894).

5.132  Solder wires (MA-369836) to RTDY's as per Q! Module Assembly
(ME-369894). Individual RTD wiring is shown in Figure 5.21.2-A below.

Black U+
Yellow I+
Red U -

Green | -

LILIG

Individual Thermometer Layout

Figure 5.13.2-A
- R/20/0Yy

Teﬁﬁician(s) I Date

)
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ02-0
Notes:

Page 15 of 54



Specification # 5520-TR-333754
February 19, 2004
Rev. A

TD/Engineering & Fabrication

Perform a continuity check on all RTD's and Warm-Up Heaters. Record the Data below.
{ImA). Record the resistance data from the Manufacturer’s Traveler below. Compare
RTD resistance test results to the resistance results from the Manufacturer’s Traveler.

A Ensure RTD resistances are within 5Q. Attach the Manufacturer’s RTD papers at the end
of this traveler.

To measure the resistance of a Thermometer (RTD):

1. Use Hewlett Packard HP3457A digital multimeter.
2. Record temperature of building within +/- 5 degrees.
3. Press line button to turn line on.
4. Connect wires as shown in Figure below.
5. Push blue button (function key) once.
6. Push OHMF button.
7. Verify arrow in readout is above the 4WQ (meaning a 4 wire resistance
measurement),
B. Read resistance in ohms and record in traveler.
Rowlett HP3457A SENSE INPUT
[ me Y | [ e [ e Y e 3 s HQ.
OO0 oo
Wa | o O i O s [ s | o [ | e I e | L0
Lne 1 T3 o Y o Y oo 8|0oo
Ooae [ Jf
) X
OHMF éuﬂon Blue (function} Button

U+ Black
b Yellgw -
e —————
- Grean S
Thermometer
(RTD)
RTD’S
. D T -
Building Temperature: (¢ (‘1 Time of Test: i G SU AT
Serial No. Location Wire No. Measured £
TN LITIEBE Mév@s»: ik %’“ [p§.750
CUiS KL 16T |M  ToLE =R ity 13

Warm-up Heaters

Pl

. Wire No
€u PLnt
Clantl

A D

Technician(s)
Q1 LMQXA Cold Mass Modgle Assembly

Time of Test:
Measured Q

VAL
'S

Building Temperature:
Location - '

QI Lead End

Q1 Non-I.ead End

f-2 ¢

Date
LHC Serial No.: LMQXA(2-0
Notes:
Page 16 of 54



TD/Engineering & Fabrication

5.15

Specification # 5520-TR-333754
February 19, 2004
Rev. A

Hipot RTD's to 100V. Use Droege Serial No. 910 (FNAL Part No. 51330) or equivalent.

@ Have Crew Chlef verlfy setup and sign below before conllnumg

B =
%rew Chief Date
/ RTD’S
Building Temperature: Time of Test:
Serial No. Location Wire No. Hipot Leakage <1 pA
e LS el NAE TN TT say &
peis
exLor 1065 | M | TT 832 Z

Hipot Cryogenic (Warm-up) Heaters to 300V. Use Droege Serial No. 910
(FNAL Part No. 51330) cor equivalent.

@ Have Crew Chjef verlfy setup and sign below before continuing.

“—r—-ﬁ

Pfcw Chlcf

7
<

<

5 o

Date

Warm-up Heaters

Building Temperature: Time of Test: __ [/ - 3O pw
Location Wire No Hipot Leakage <1 3A
Q! Lead End EHg3il )2/
Q1 Non-Lead End /@5

)

Q1 LMQXA Cold Mass Module Assembly

S/ 2R vy

Date

Te?ffx'(éian(s) T~/

LHC Serial No.: LMOQXAO02-0
Notes:

Page 17 of 54



TD/Engineering & Fabrication Specification # 5520-TR-333734
February 19, 2004

Rev. A

5.16 Attagh Linear Cable Clamp Assembly (ME-430040) to bottom of corrector Magnet.
YR D J 26 o¥

’fchnician(s) Date
5.17 Place the MCBX Correction Coil (MD-390312) in the Corrector Magnet Mounting Tooling.
Yo -2 -07
C niciﬁ(s) Date —

5.18 7 Attach the MCBX Corrector Magnet Alignment Tooling (ME-390390) to the MCBX
Corrector Magnet (MD-390312). Align the Scribe Lines on the Corrector Magnet
(MD-390312) with those on the tooling.

/c’chnician(s) Date ~

519 Mount the Mint Level to the top of the MCBX Corrector Magnet Alignment Tooling.

Note(s):
Mini Level should be “zeroed” at reference stand location before this operation.
. =
- .J? - Z E‘:’ c¥
chnician(s) Date ~t

5.20 Rotate the MCBX Correction Coil (MD-390312) such that the Mini Level is Horizontal

0.00 mm/m (+/- 0.05 mm/m). ‘___
ety 2 26 oF
echnician(s) Date
g

521 Move the MCBX Correction Coil (MD-390312) up against the Mounting Ring on the Q1
Magnet, and bolt the MCBX Correction Coil (MD-390312) to the Q1 Cold Mass using
the Silver Piated Mounting Screw (MA-390247) and torque bolts to 500 in-lbs. per Note
4 of Q1 Cold Mass Welded Assembly (ME-390526). Shim between the Corrector and
Flange as necessary.

L
A 724 -of
chnictan(s) Date >
XXX 522 Verify Alignment of MCBX Correction Coil (MD-390312) as per Q1 Cold Mass Welded
Assembly (ME-390526).
A O 3250t
Responsible Authority/Physicist Date - '

523 Tack weld bolts and washers for mounting Corrector into place per Q1 Cold Mass

Welded Assembly (ME-390526).
. A /. |
/z/( 7 j A L /26 / o
Weldor(s) Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA02-0
Notes:
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524 Mount the Stabilizer Assembly (ME- 430039) onto the top of correction coil as shown in
} Q1 Module Assembly (ME-369894).
v r@ S 26 0%
%{:hmcran Date
5.25 Feed the Lead End Loop Assembly (ME-369962) through the Stabilizer Assembly as
shown in Q1 Module Assembly (ME-369894). The Top of the Bus as it exits the Magnet
should face ward the Cold Mass at the stabilizer assembly.
/r—ﬂ/@: ‘,§’ZCO(O¢
hnician(s) Date
5.26 Feed the Lead End Loop Assembly (ME-369962) through the Linear Cable Clamp
Assembly (ME-430040)(bottom). Bus surface facing Cold Mass at stabilizer assembly
shou at top as it exits the linear cable clamp assembly.
% %.’:i 4 | /2670y
Fchnician(s) Date
527 Verify that Top Surface of the Bus as it exits the Magnet is also at the top as it exits the
Linear Cable Clamp Assembly.
> S-2¢ -d
e /frew Chief Date
\/)
(W
1 /\j 5.28 { Attach the Backing Spline (MD-430033) to the Expansion Loop, between the Stabilizer
' Assembly and the Linear Cable Clamp Assembly, as shown on Q1 Module Assembly
-369894),
X/ 3)2¢ /0y
Teﬁﬂnician(s)\’ Date
Wrap Glass Tape and Kevlar String on the area between the magnet and the Linear Cable
Clamp Assembly.
R e ?/2/ YN
Tcefmiman(s s ’ Date
Artach Face Plate for.Corrector Leads (MD-390671) to front surface of Correction Coil.
;‘ - q { 3’ Sé‘f
Technician(s) Date
Connect the MCBX Correction Coil (MD-390312) Bus wires from Bus Assembly
(ME-369826) to the MCBX Correction Coil (MD-390312) as per Q1 Module Assembly
(ME-369894).
=~ /S0
Tg@hmma;{('\)' Date
Solder MCBX Corrector Magnet Voltage Tap Wires (MA-369832) as per Q1 Module
Assembly (ME-369894).
/ AV, g G- o0F
%hnician(s) Date
Q1 LMQXA Co]d Mass Module Assembly LHC Serial No.: LMQXA02-0
Notes:
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5.33 Run instrumentation wire bundle along path at top of corrector coil as shown in Q1
Module Assembly (ME-369894). Attach Instrumentation Wire Hold-Down Brackets
(ME-430015} as shown in Q1 Module Assembly (ME-369894) and pack with Green
Putty. _ »
: AT a0
/thnician(s) Date
5.34 ttach QI Lead End Spider Assembly (MD-430042) to Expansion Loop Assembly
(M?%Q) and Corrector Coil Bus as shown in Q1 Module Assembly (ME-369894).
Ve 4.7 o4
AR P 2 =
~Tchnicidn(s) Date
5.35  Attach Backing Spline (MD-430053) to area between Linear Cable Clamp Assembly and
Lead End Spider _§§§embiy (MD-430042). 4
- ’%/ ) -12 -4
4 f" - / - L/
[ hes S
/’i‘ echnician(s) Date
5.36 Wrap Glass Tape and Kevlar String on the area between the Linear Cable Clamp
Assembly and thg Lead End Spider Assembly (MD-430042).
nician(s 7 Date !
Q1 LMQXA Cold Mass Module Asserbly LHC Serial No.: LMQXAQ2-0
Notes:
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Q1 LMQXA Cold Mass Module Assembly

TD/Engineering & Fabrication

6.0

Electrical Inspection

6.1 Perform an electrical inspection on each of the Individual Quadrants and the Cold Mass.

Refer to the Valhalla and Leader Free Standing Coil Measurement Procedure (ES-292306).

To measure the Resistance of a Q1 Cold Mass:

Use Valhalla Scientific 4300B digital micro-ohmmeter.

Set Test Current to 1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.

Turn test current off.

Connect Iy, to Q4 inner power lead as shown in figure.

Connect i o to Q3 inner power lead as shown in figure.

Turn test current on.

Connect Vi and Vo to voltage taps as shown in resistance table.
To measure Total with leads, connect Vi, to Q4 power lead and V o to Q3 power lead.
Read resistance and record in traveler.

1Cold M

“poeNoorwN

—r ok

Electrical M remen

EE1311 (CERN) EE1321 {CERN)
VTh1Q1 {(FNAL) VTb2Q1 (FNAL}
b1 (KEK) b2 (KEK)

EE1211 (CERN)
VTc1Q1 (FNAL)
c1 (KEK)

EE1221 (CERN)
VTc2Q1 (FNAL)
c2 (KEK)

EE1111{CERN} EE1121 (CERN)
VTa1G1 (FNAL} vTa2Q1 (FNAL)
a1 {KEK) a2 (KEK)
VALHALLA
SCIENTIFIC 43008
1A
xxx ochms @ VHiO @I'i__
Resistance
Test Temp VLOO elT_;
Fult Scale 20mV 200mv 2y  Current Comp
Voltag { I 1 1 C 3L

LHC Serial No.: LMQXAQ02-0
Notes:
Page 21 of 54

Specification # 5520-TR-333754
February 19, 2004
Rev. A



TD/Engineering & Fabrication Specification # 5520-TR-333754
February 19, 2004

Rev. A
(Q1) Resistance Nominaj to Q
Voltage Tap Serial Numbers Total Resistance
Connect| Fermi CERN KEK
\'/ VTalQl [EE1111 at
L Ql_IF —2 1 4398
VLO VTciQl EE1211 ct . £
) VHI VTCIQ]. EE1211 ci ,’4
Vio IVTbIQI |EE1311 b1 80z Q
Vi |VTalQl {EE1111 at -
Vio [VIbiQl |EE1311 b1 3392
Total Resistance with Leads
le Q4 Power Lead / Vs
A

Vio Q3 Power Lead w ,;2-_' z 8

VT 4.12- 0%

;?(m{icidn(s) Date
Check resistance of Redundant Voltage Taps.
Q1 Redundant Voitage Taps
Connect Fermi CERN KEK Resistanc
Ve | vre2i | EEt221 | o2
Vi VTc2Ql EE1221 c2
Vio VTb2Q1 EE1321 b2
T/e,?ﬁician(s)
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOQXA02-0
Notes:
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_ To measure Ls and Q of a Q1 Cold Mass:

i 1. Use Hewlett Packard HP4284A digital LCR meter.

2. Turn line switch to on. The words “Measurement Display” should now be highlighted
in the upper left corner of the display screen.

3. Use cursor buttons (shown in figure with arrows) to toggle down until “function” is
highlighted near the upper left corner of the display screen.

4. Push the lowest of the five buttons to the right of display 3 times. (this button is
shaded gray in the figure) The line in the display screen next to the second button
down should now read “Ls-Q” and “function” near the upper left corner of the display
should have the option “Ls-Q" chosen.

5. Scroll to “integer” using the cursor buttons. “Integer” will have the option “medium” chosen.

6. Press the 3™ button of five. The word “medium” should change to “long”.

7. Connect He, to Q4 power lead as shown in figure.

8. Connect Ly, to Q3 power lead as shown in figure.

9. Connect Hpyand Ly to voltage taps as shown in table.

0. Read Ls and Q from display and record in traveler.

EE1212 (Q2a)
EE1512 (Q2b)
VTet (FNAL)

EE1222 (Q22)
EE1522 (Q2b)
Ly VTG2 (FNAL)

EE1122 (O2a)
EE1422 (Q2b)
VTa2 (FNAL)

EE1112 (Q2a)
EE1412 (Q2b)
I 1 vTal (FNAL)

EE1312 (Q2a)’ EE1322 {G2a)
EEi612 (Q2b) EE1622 (Q2b)
VTb1 (FNAL}  VTb2 (FNAL)

Pola Splice

Hewleott
Packard HP4284A

Lg: 30

Q: 00 = T
Line Leyr Lpol Hpot Heur
0 000

}

Q! LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXA02-0
Notes:
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(Q1) Inductance

Nominal ~ to mH

Voltage Tap Serial Numbers

Total Inductance

Connect Fermui

CERN

Connect| Fermi CERN KEK

Hpor VTaIQl " [EE11 11 at . A\QB

Leor [VTc1Q1 [EE1211 ct \43 ' mH
Hpor |VTcIQl |EE1211 c1 A f\\ﬁ \

Lpor [VIbIQI [EE1311 b1 BP mH
Hpo-r VTalQl EE1111 at . 3

Leor |VIDIQ! |(EE1311 b1 gl o H

(Q1) Q-Factor Nominal ~ to
Voltage Tap Serial Numbers Total Q

KEK

Hpor [VTa 1 |
Lpor |VTciQi [EEf211 |
Hpor |VIcIQl |EE1211
Leor [VIDIQ1 |EE1311
Hpo’r VTEIIQI EE1 111 at | Z
Lpor {VTDIQ1 |EE1311 b1 £
 qu~; J G712 0%
/%/hniciﬁiﬁ(s) Date

Q1 LMQXA Cold Mass Module Assembly

LHC Serial No.: LMOXAQ2-0
Notes:
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To measure the resistance of a Thermometer (RTD):

Specification # 5520-TR-333754
February 19, 2004
Rev. A

i 1. Use Hewlett Packard HP3457A digital multimeter.
2. Record temperature of building within +/- 5 degrees.
3. Press line button to turn line on.
4. Connect wires as shown in Figure below.
U+ (Black) to Sense HI
1+ (Yellow) to Input HI
U- (Red) to Sense LO
I- (Green) to Input LO
5. Push blue button (function key) once.
6. Push CHMF button.
7. Verify arrow in readout is above the 4W(Q (meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler.
Forana HP3457A —_
§ OO0/ cooo/s HO.
[t I e I s s v s I s ] v | "
: o) [ et e e P == == =] == 0
Line 3 T3 s o Y e | Oooo; 0O s
DOoofmpmeao A 3
3 |

7 !

OHMFE Button Blue {function) Butlon

U+ Black]
1+ Yollow b o
U-Red

i- Greeng-—"

Thermometer

{RTD)

To measure the resistance of a Cryogenic {(Warm-up) Heater
Use Hewlett Packard HP3457A digital multimeter. -

Record temperature of building within +/- 5 degrees.

Press line button to turn line on.

Connect wires as shown in Figure below.

Push blue button {function key) once.

Push OHMF button.

Verify arrow in readout is above the 4WQ (meaning a 4 wire resistance measurement).
Note: Although this is technically a 4 wire measurement, it is effectively a 2 wire
measurement, since there are only 2 wires connected to each heater.

8. Read resistance in ohms and record in traveler.

Hewlett
Packard HP3457A

e

N® O SN

cooo f??
\e)

s I o e

4wo
Line = T3 s I e J | oo =ll=ll=7
Ddoopbpo o
/’ T Pl —
OHMF Button Blue (function} Bution
Warmup
Heater

}

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA02-0
Notes:
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‘Using the Hewlett Packard HP3457A digital multimeter, measure the Protection (Strip)

Heater Resistance for Q1.

Q1 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (+5°): _ 70 " F
Component Fermi CERN Registance
Q1 RTD, primary TaQ1 | Tresn | PS8 o
Q1 RTD, redundant THQI TT8321 7970 0
Q1 Cryogenic {warm-up) Heater (LE) - ORI &
wire at top (CERN #1 1+) WI?Qi V EH8311+ 1 0t
Qt Cryogemc (warm up) Heater (LE} s S Jpee PR S ”
wire at bottom (CERN #1 1) W B g
Q1 Cryogenic (warm-up) Heater (Non-LE) -
wire at top (CERN #2 I+) WibQL | Eneszly | o
Q1 Cryogenic (warm-up) Heater (Non-LE) - ) d
wire at bottom (CERN #2 |-} W2bQl EHa321 Q

Date

Q1 ELMQXA Cold Mass Module Assembly

Page 26 of 54

Q1 Protection (Strip) Heater Resistance
Fermi QERN KEK_ Description Lmit __ Resistance
H2&Q1 YT1111- | o o T
H1bQ1 | YT1121+ K

Circuit B Q| Z? DY
H2bQ1 | YT1121- ql
Uy e’ £G4 7L L E
i ) Date

LHC Serial No.: LMQXA02-0

Notes:
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6.2 Using the HP4284A, connect power thru the corrector Power Leads
{HA1 and HB1 to measure Q1-H1 or VA1 and VB 10 measure Q1-V1).
Connect the Sense Leads as shown in table below and record resistance.

MCBX Corrector Coil Taps
Component Fermil.ab Label CERN Label Resistance
| VTH1 EEB8121 —

O1-H1 HA1 "N/A 2148 o

VTVA EE8111
1-V1 —
@ VA1 N/A /1754 o
K e L4 -jz2-o%
Date

Tecgﬂfcian(s)
v

}

Q1 LMQXA Cold Mass Module Assembly

Page 27 of 54

LHC Serial No.: LMQXAQ2-0
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7.0 Dome Setup
7.1 Attach IP End Dome (MD-390172) (Q1) to the End Dome Positioning Fixture
(MD-369776).
e s.,/ ]/2 /J L/
T ician(s S/ Date
7.2 Align IP End Dome (MD-390172) as shown in Q1 Cold Mass Welded Assembly
—ME-390526).
Lo SIRRIEY"
‘ﬁ’échnic‘i.ﬁ@)\/ Date
7.3 Level the IP End Dome (MD-390172) using the Ball Socket (MI>-369777) and the Mini
Level.
< 5 f
725 4 -l2-of
ﬁhniciau(sﬁ Date
7.4 " Mark the 1P End Dome (MD-390172} and the End Plate with a Horizontal Witness Line.

This Stegpwill be used in Step 9.4 to reposition the Domes prior to Welding.
\ﬁ%@ L2 o
/‘?échniciaﬁ(s) Date

7.5 Remove the IP End Dome (MD-390172) from the Tooling.
S, /12 /oy
/f"échnician(s)\ v Date
/.1"
7.6 Attach Non-IP End Dome (MD-390172) (Q1) to the End Dome Positioning Fixture

(MD-369776).

Technician(s) Date * !

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ2-0
Notes:
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1.7 Align Non-IP End Dome (MD-320172) as shown in Q1 Cold Mass Welded Assembly
{ME-390526).
@mmﬁ 4[%/s4
Tecﬁnician(s) Date !
7.8 Level the Non-IP End Dome (MD-390172) using the Ball Socket (MD-369777) and the
Mini Level.
L) ey
Technician(s) ' Date vor
1.9 Feed the Electrical wires/bus through the proper ports as the Non-IP End Dome
(MD-390172) is brought into position against the End Plate.
Tecﬁnici:;;@) Date CoT ¢I
7.10 Mark the Non-IP End Dome (MD-390172) and the End Plate with a Horizontal Witness
Line. This Step wji be used in Step 9.7 to reposition the Domes prior to Welding.
Techdician(s) | Date a
7.11 Remove the Non-IP End Dome (MD-390172) from the Tooling.
NPIWE, 4 ey
Techrfcian(s) Date * °
Q1 LMQXA Cold Mass Module Assembly LHC Seriai No.: LMQXAQ02-0
Notes:
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/@j‘t / 8.0 Beam Tube Insertion
_ 8.1 Inspect the Beam Tube (MD-369955) for damage. Clean Beam Tube using lint free
Dj _ 3*3‘{\ Heavy Dutv Wipers (Fermi stock 1660-0150) and Isopropyl Alcohol
- ) (Fermi stock 1920-0300) as per Insulated Beam Tube Assembly for Q1 (MD-369746).
SR " n ﬂechnician(s) Date
e G "’) XXX §.2 ‘ erify Alignment of Q1 and Corrector Magnet (MD-390312) as per Q1 Cold Mass
{Sg\ ﬁ(wﬁp&\ elded Assembly (ME-390526).
i & i 4 i . a—
Wd 72 )b deiete thys stey R 4/,2/,?
AL fre? 1‘( Responsible Authority/Physicist Date
. 33 Using Insertion Tooling, insert the Beam Tube (MD-369955}) into the Magnet Assembly
Q{?@/\ _ MfA .as per Beam Tube Insertion Tooling (MD-369789).
il - ] . ,
! M N m 4.1 -C4
V}iuv)"j ' W’bll '%hnician(s) Date
)\5’{)}1 t\l 84 Position the Beam Tube (MD-369935) longitudinally per Q1 Cold Mass Welded
NN .25/\ Assembly (ME-390526).
" -3
AR ) Skyrva G-12-04
%ﬁmici‘an(s) Date
8.5 Measure the Beam Tube length and record this measurement below.
85.1 Beam Tube Length: &4 10 mm
A <
852  Subtract 7725 mm {* 2mm) from the Beam Tube Length. and record here: [9 )
8.5.3  Divide the Number recorded in step 8.5.2 by 2 and record here: 342 s
Note(s):
You will also need to record this number at Steps 8.6 & 8.9
The measurement recorded in step 8.5.3 is the amount to be cut off from each end.
4-)2-0F
Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ02-0
Notes:
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8.6 Measure from one end of the Beam Tube and place a mark at the distance from step 8.5.3.

Amount to be cut off from the end.
(Number recorded in Step 8.5.3)

342.5
“Vﬁ%) 4-13-04

Zﬁnician(s’) Date
8.7 erify the placement of the Mark, measured in Step 8.6 is correct.
N /lee{j 4, 2/dy

Crew Chief Date

8.8 Using the Wachs Cutter, cut the Beam Tube at the Mark from Step 8.6.
/7
S 413 of

Tfyfmician( s) Date

8.9 Measure from one end of the Beam Tube and place a mark at the distance from step 8.5.3.

Amount to be cut off from the end.
(Number recorded in Step 8.5.3)

2N
J'T\D

} g G- 13-0%
ﬁnnicial‘(('s) Date

)

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ02-0
Notes:
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8.10 Verify the placement of the Mark, measured in Step 8.9 is correct. Measuring from the
End Plate, this mark should be equal to the ‘End Plate to Beam Tube" distance at the
other end.
T lon— ) 4 /3/0 9
Crew Chief R Date
L, 81 L;‘ » Using the Wachs Cutter. cut the Beam Tube at the Mark from Step 8.9.
SR i C e
B3 R - - —
% @ § 15-oF
/ﬁhnicién(s) Date
XXX 812 Hipot the Beam Tube to coil, heaters and ground. (5kV) (Max. Leakage < 0.5uA)
@ Have Crew Chief verify setup and sign below before continuing.
Ve -39
ge/w Chief Date
Hipot Leakage or Failure Voltage Pass Fail
Beam Tube to coil, heaters _
and ground Neis A e /{1 A d
SIZNVAEY,
Date
4-‘ /"j ":f?‘/
RengMe Ad‘lhomy/Physmlsl Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA02-0
Notes:
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Dome Installation i 1%
ﬁ?n il 7 u()
9 Tack weld the semester mounting hardware in place as per Q1 Cold Mass Welded
Assembly (ME-390526).
%?fL é e —— ("///3/0
Wcldor(s) Date
9.2 Xiomet-ame-adjust the Shipping restraint screws.
-t €
o bet Note(s):
\Xeld to corrector if necessary. !
AN 4-13-04
T?zﬁician(s)’ Date
94 Rebosition the [P End Dome as shown in Q1 Cold Mass Welded Assembly
(N[E 390526) using the Horizontal Witness Line from step 7.4.
s> d-/3- o4
?hmcum(s) Date
9.5 ack weld the TP End Dome in place at approximately 6-8 places around the Dome per
Ql Co d Mass Welded Assembly (ME-390526).
, ; ‘. -
o Sl 4 l—— /12 /0Y
A\, Weldor(s) Date
,ljv\ i
'; A)y) Weld the IP End Dome, skip weld around to minimize distortion per Q1 Cold Mass
‘% / Welded jssemb!y (
rw
L/ / rY /oo
/\) D L) ) Wcldor(s) / Date
q Ib!“9 7 Reposition the Non-IP End Dome as shown in Q1 Cold Mass Welded Assembly
; Y ‘t‘ Z f . {(ME-390526) using the Horizontal Witness Line from step 7.10.
N\ » . :
r\’ *’:7i v fi//ue;) 4194 -0
echmclan(s) Date
‘)‘ Feed the Electrical wires/Bus through the proper ports as the Non-IP End Dome is
brought into position against the End Plate.
fn e 4 140t
\\ /?chmcxan(s) Date
3
)
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA02-0
Notes:
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9.9 Ensure Spider Assemby (MC-369973) is installed properly as per Q1 Moduie Assembly
(ME-369894). .
L) d [ir] g¥
Cre'w Chief Date
9.10 Tack weld the Non-TP End Dome in place at approximately 6-8 places around the Dome
as per. @1 Cold Mass Welded _Assembly (ME-390526).
_/\-_...__._-....._ ;
6,./ e /" v / /7
‘Weldor( s} Date’
9.11 Weld the Non-IP End Dome, skip weld around to minimize distortion as per Q1 Cold
Masgs Welded Assembly (ME- 390576)
,Z:(J B —— /// S'/ﬁ?
Weldor(s) Daté
QI LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA02-0
Notes:
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10.0 Cold Bore
10.1 Flare both ends of the Beam Tube using Flaring Tool (MC-390416) per Q1 Cold Mass
Welded Agsembly (ME-350526).
VYIS 4 no-of
/j\ej{nician(s)' Date
102 d Spacer between Beam Tube Flange and IP End Dome, if necessary.
Spacer Added? Yes [? No OO
: > 4.23-0F
R
_ff chnician(s) Date
10.3 Position Cold Bore Flange (MC-390538) over the Beam Tube and onto IP End Dome
er QL& old Mass Welded Assembly (ME-390526).
N\ D 4.7 XL
=) A s
r Technician(s) Date
10.4  Weld the Beam Tube to the Flange at IP End as per Q1 Cold Mass Welded Assembly
(ME,?390526)
Weldor(s) Date
10.5 Position the Cold Bore Flange (MC-390538) over the Beam Tube and onto the
Non-IP End Dome (Q1) per Q1 Cold Mass Welded Assembly (ME- 390526)
hnician(s) Date
10.6 Weld Beam Tube to Flange at NON-IP End as per Q1 Cold Mass Welded Assembly
(MIZ390526). R
//{/67[— ﬁ [u\.____._______ CZ/Z _p/ok.('
Weldor(s) Date
}
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ02-0
Notes:
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10.7 Align Beam Tube and the Flange at TP End per Q1 Cold Mass Welded Assembly (ME-390526).
g /'m

: 7 Y 2 Joy
/f‘ echnician(s) \J Date
10.8 Weld the Flange to the IP End Dome as per Q1 Cold Mass Welded Assembly
(ME- 39
ok 4 s 9/2 ¢ /oy
Weldor(s) Date
P
Align Beam Tubg,and Flange at NON-IP End per Q1 Cold Mass Welded Assembly (ME-390526)
: v Y/ze /5 [
Telhmcian(s) v Date

/

10.10° Weld the Flange to the Non-IP End Dome as per Q1 Cold Mass Welded Assembly

90526)
A—/R i//?: A / XY
We]dor(s) Date
Q1! EMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAG2-0

Notes:
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11.0 Electrical Inspection
i
11.1 Perform an electrical inspection on each of the Individual Quadrants and the Cold Mass.
Refer to the Valhalla and Leader Free Standing Coil Measurement Procedure (ES-292306).
To measure the Resistance of a Q1 Cold Mass:
1. Use Valhalla Scientific 43008 digital micro-ohmmeter.
2. Set Test Current to 1 amp.
3. Set Scale to 2V full scale.
4. Turn temperature compensation on.
5. Turn test current off.
6. Connect Iy, to Q4 inner power lead as shown in figure.
7. Connect | to Q3 inner power lead as shown in figure.
8. Turn test current on.
9. Connect Vi and V| g to voltage taps as shown in resistance table.
10. To measure Total with leads, connect Vi to Q4 power lead and V o to Q3 power lead.
11. Read resistance and record in traveler.
1 Cold Mass Electrical remen
EE1311 (CERN) EE1321 (CERN)
YTH1Q1 (FNAL} VTb2Q1 (FNAL)
b1 (KEK) b2 {KEK)
;
EE1211 (CERN}
VTc1Q1 {(FNAL)
1 (KEK)
—_ EE1221 (CERN})
VTc2Q1 (FNAL)
; c2 {KEK)
EE1111(CERN} EE1121 (CERN}
VTa1Q1t (FNAL) VTa2Q1t (FNAL)
a1 (KEK) a2 (KEK}
VALHALLA
SCIENTIFIC 43008
1A
Vi I
xxx ohms @ O G
Resistance
Test Temp YLo o OI;
Full Scaie 20mv 200mv 2v  Current Comp
Voltage [ I | 1 [ ] L |
)
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA02-0
Notes:
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(Q1) Resistance Nominal to Q
Voltage Ta rial Numbe ]
9 p Seri umpers Total Resistance
Connect| Fermi CERN KEK
Vio |VTeiQ1 |EE1211 ct 3 1L Q
VHI VTclQl EE1211 ci - A(
Vo |VTb1Ql [EE1311 b1 by 'S\ Q
Vi |VTalQl [EE1111 al ! 9)58
Vio [vTbiQ1 |[EE1311 b1 U of
Total Resistance with Leads
Vi Q4 Power Lead i \
- 0
Vio Q3 Power Lead U ‘ 8 (} Q{
Te c nician{s} Date
Check resistance of Redundant Voltage Taps.
Q1 Redundant Voltage Taps
Connect Fermi KEK Resistance
VLO VTCZdl . L £
Vi VTc2Q1 EE1221
Vio VTbh2Q1 EE1321
N “
7 R

T7fmician(s)

Q1 LMQXA Cold Mass Module Assembly
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To measure Ls and Q of a @1 Cold Mass:

} 1.
2.

»>

Use Hewlett Packard HP4284A digital LCR meter,

Turn line switch to on. The words “Measurement Display” should now be
highlighted in the upper left corner of the display screen.

Use cursor buttons {shown in figure with arrows) to toggle down until “function” is
highlighted near the upper left corner of the display screen.

Push the lowest of the five buttons to the right of display 3 times. (this button is
shaded gray in the figure) The line in the display screen next to the second
button down should now read “Ls-Q” and “function” near the upper left corner of
the display should have the option “Ls-Q" chosen.

Scroll to “integer” using the cursor buttons. “Integer” will have the option “medium” chosen.
Press the 3" button of five. The word “medium” should change to “long”.
Connect H,,, to Q4 power lead as shown in figure.

Connect L., to Q3 power lead as shown in figure.

Connect Hy and Ly to voltage taps as shown in table.

Read Ls and Q from display and record in traveler.

EE1212 (Q2a)
EE1512 (Q2b)
VTo1 (FNAL)

EE1222 (Q2a)

EE1522 (Q2b}

_ VT2 (FNAL)

EE1122 (G2a)

EE1112 (Q28)" £py 005 (Qon)

EE1412 {G2b)
VTal (FNAL)

VTa2 (FNAL)

EE1312 (Qza}’ EE1322 (Q2a)

Pole Splice  Fryg12 (Q2b) EE1622 (Q2b)
VTbl (FNAL})  VTh2 (FNAL)
Hewlett
Packard HP4284A
=
5 .t
=H - o

Q@ oo ]
Line '-cur'-poalotHéur\y
0 000

}

Q1 LMQXA Celd Mass Module Assembly LHC Serial No.: LMOQXA02-0

Notes:
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_7échnician(s)

Q1 LMQXA Cold Mass Module Assembly
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(Q1) Inductance Nominal ~ to mH
Voltage Tap Serial Numbers
Total inducta
Connect| Fermi CERN KEK 2wl ;;N |8 uz Pr?:eU’m
Hpor [VTalQ1 [EE1111 al | |
por |VTalQl JEE — 12242 | 45 5p,
Leot VTcelQl [EE1211 ci , ' mH
Hpor [VIcIQl |EE1211 ci 12 259 £ 593
Leor |VTbIQl |EE1311 b1 mH
Heor VTalQ1 EE1111 al \2. 2.4@ q\ 'L\A i
(Q1) Q-Factor Nominal ~ to
Voltage Tap Serial Numbers Total Q
Connect
Hpor | o 5 =
Lpor [VTcl( 3
Hpo'r VTCIQI EE1211 ci ‘ 1
i
Leor [VTbIQLl |EE1311 b1
Hpo'r VTalQl EE1111 at l 1 \ A
Leor |VIDIQ1 |EE1311 b1 ‘
%jﬁc_eﬁ/ 4 26 o«
Date

LHC Serial No.: LMQXAQ2-0

Notes:
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To measure the resistance of a Thermometer (RTD):

1.

SR

®N» o

Use Hewlett Packard HP3457A digital multimeter.
Record temperature of building within +/- 5 degrees.
Press line button to turn line on.

Connect wires as shown in Figure below.

U+ (Black) to Sense HI

I+ (Yellow) to Input Hi

U- (Red) to Sense LO

I- {Green) to Input LO

Push blue button (function key) once.

Push OHMF button.

Verify arrow in readout is above the 4W(Q) (meaning a 4 wire resistance measurement).
Read resistance in chms and record in traveler,

Hewlett

HP3457A SENSE NPT

Packard

s o [ s s
e o v v |
e Y e e

oo
ooa/s
| I s e ]

H 0\‘

OHMF Button

To measure the resistance of a Cryogenic (Warm-u

Noeo k-

8.

4wo Lo o
Line 03 O3  momn I s Y e | OO s \
[ e e r_—_n:l © é

/J

Blue (function) Button

U+ Black
H Yellow §

U Heg p——————"

I Green

Thermometer
(RTD}

Heater

Use Hewlett Packard HP3457A digital multimeter.

Record temperature of building within +/- 5 degrees.

Press line button to turn line on.

Connect wires as shown in Figure below.

Push biue button (function key) once.

Push OHMF button.

Verify arrow in readout is above the 4WQ (meaning a 4 wire resistance measurement).
Note: Although this is technically a 4 wire measurement, it is effectively a 2 wire
measurement, since there are only 2 wires connected to each heater.

Read resistance in ohms and record in traveler.

Hewlett

Packard HP3457A

4WQ0

Lne O3 C2 (e 3 e [

cocaoca
oo
coCOoca
[ s | s s oo

s s | o ]
o i
| s I s s Jf e |

|:||:1|:17

SENSE INPUT

fona
(e

- -

Doo m:cil_
’ \

OHMF Button

Q1 LMQXA Cold Mass Module Assembly

Blue (function) Button
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Warmup
Heater

LHC Serial No.; LMOQXAQ(2-0
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Q1 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (x 5°): v
Component Fermi CERN Resistance
Q1 RTD, primary TaQ! TT8311 | L/'S’«_M B ql
Q1 RTD, redundant THQI 18321 | o], (/] ol
@ CWS’;:“;? fﬁ&f&;‘fﬁ' fLE) wisQu | ErgsiTe | 5 7 o
Q1 Cryogeric (wam-up) Heater (LE)- | / l’f-’ t
wire at-bottom (CERN #1 -} * Rl S ol
s | W | o [
Q1 Cryoqenic (warm-up) Heater (Non-LE) - W2bOL EHB321- . )
wire at Boftom (CERN #2 |-) Ql

_/fffhnician(s) i

Using the Hewlett Packard HP3457A digital multimeter, measure the Protection (Strip)

Heater Resistance for Q1.

42§ <

!

<

Rev. A

Date

/f echnician(s)

Q1 LMQXA Cold Mass Module Assembly

Page 42 of 54

Q1 Protection (Strip) Heater Resistance
__Fermi CERN KEK Description Limit Resistance
H1aQ1 [YT1111+] HA1 | c1 A T D
Sibsincte P Bl I § Circu | o 50 |
H2aQl |VT1111-| HA2 | | 12945
H1bQ1 | YT1121+| HB1 .
Circuit B STl
H2bQ1 | YT1121- HB2 - ¢
ﬁ’ Ay

LHC Serial No.: LMQXAQ2-0
Notes:



TD/Engineering & Fabrication Specification # 5520-TR-333754

February 19, 2004
Rev. A

11.2 Using the HP4284A, connect power thru the corrector Power Leads
j (HA! and HBI to measure Q1-HI or VAL and VBI to measure QI-V1).
Connect the Sense Leads as shown in table below and record resistance.

MCBX Corrector Coil Taps
Component FermiLab Label CERN Label Resistance
VTH1 EE8121
Q1-H1 : o
HA1 N/A sol5 e
VTV1 EE8111
Q1-v1 8!
VAT N/A 193 d

e

T h;ﬁcian(s)

XXX 113

@ Have

ipot according to table below. Hipot to 3kV. Maximum leakage is 3pA.

Q%Cpief verify setup and sign below before continuing.

e 2 4. 2 -0OF

/l?ew Chief Date
Hipot Heaters to Coil and Ground.
) High Potent%al Grounded Floating Leakage
. Coils, Yoke, Q1 Instrumentation Bus, Lead and
f‘u Strip Corrector Coil Busses, RTD's and Warm-up Nothing P SO o /Lq /J
eaters H
eaters
Hipot Coil to Heaters and Ground.
High Potential Grounded Floating Leakage
Strip Heaters, Yoke, Q1 instrumentation Bus, . )
All Coils 8kA and 5kA Lead Busses and Corrector Coil Nothing 5 Lg L @ /Jﬂ
Busses, RTD’s and Warm-up Heaters .
=] V/i<els oA
Technician{s}) N Date
Q@&\A Q)r- 4 / 2y / o4
Responsibl&JAuthority/Physicist Date

}

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXA02-0

Notes:
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12.0 Installation of Hypertronics
12.1 Assemble/Install Hypertronics Connectors, without Cover at Non-IP End as per
Q1 Module Assembly (ME-369894). Pin Numbers for connectors are shown in Table
12.1 below
Table 12.1
Fermilab | CERN | KEK -
Module | Pin Lat I Description
Mi 1 Blank Module
M1 2
M 3
M1 4
M1 5
M | 1 [VIalQr [EE11T Jal  |QiLeadVoltags Tap 'a’,primery . —— — — ——
M2 2 |VTaat |EE1121  [a2 Q1 Lead Voltage Tap "a" redundant
M2 3 (VielQr  [EE1211 el Q1 Center Voltage Tap "c", primary
M2 4 [vTe2Qt |EE1221 |2 Q1 Center Voltage Tap "¢", redundant
M2 5 |VIbiQ1 [EE1311  |bi Q1 Lead Vi Tap'"b', pri
M | 1 |empty  |Empy No Connection —
M3 2 {Empty Empty No Connection
M3 3 |Empty Empty No Connection
M3 4  |Emply Ermpty No Connection
M3 5 |VTbeQ! EE1321 |2 Q1 Lead V Tap "b" redundant
M 1 Blank Module
M 2
Ma 3
M4 4
M4 5
M5 1 |VTH1 EEB121 Corrector voliage tap Q1-H1 (skew dipoie) (on MCBX, MCBXH, A+ lead)
M5 2 |vtvi EEB8111 Corrector voltage tap Q1-V1 (normal dipole) (ot MCBX, MCBXV Ar lead)
M5 3 |Empty Empty No Connection
N5 4 |Empty Empty No Connection
M5 5 No Connection
M 1 Blank Mockle
Me 2
M 3
M5 4
M6 5
M7 1 [WiaQl  |EH8311+ Q1 Cryogenic Heater lead end - wire at top (CERN#1 1) B
M7 2 |Wzait EH8311- Q1 Cryogenic Heater iead end - wire at bottorn (CERN #1 I-)
M7 3 WibQl  |EHS8321+ Q1 Cryogenic Heater non-lead end - wire at_top (CERN#2 11)
M7 4 |W2bQ1  |EHB3P1- Q1 Cryogenic Heater non-lead end - wire at bottom (CERN #2 1-)
M7 5 ‘

ion

Q1 EMQXA Cold Mass Module Assembly LHC Serial No.: LMOQXAQ2-0
Notes:
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YT1121+

. Fermilab{ CERN | KEK e
Module | Pin Label Label Label Description
M8 1_ [Blank Blank Module
M3 2 |Blank
M8 3 |Blank
M8 4 |Blank
M8 5 |Blank
M9 1 |H1an YT1111+ |HA1 |Q1 Protection (Strip) Heater, (“a* circuit) (CERN lead #1+)
M9 2 |Empty Empty No conhection
M9 3 jH2a! YT1111-  |HA2  |QtProtection (Strip) Heater, ("a" circuit) (CERN lead #1-)
M9 4 |Empty Empty No connection
5 (

Q1 Protection {Strip) Heater

“b" irci CERN lead ]

No connection

No connection

HBZ2 [Q1 Protection (Strip) Heater, ("b" circuit) (CERN lead #2-)

. No connection -

i il AT £ T T e U

Note: Pin Numbers of Module M12 are not listed in numerical order.

M12 1 [TaQl_l+ 118311 1+ Q1 RTD, primary Wire color: Yellow
M12 2 |TaQ1 |- [TT83111- Q1 RTD, primary Wire color: Green
Mi2 3 |TaQi_V+ 778311 U+ Q1 RTD, primary Wire color: Black
M12 4 TaQt V- [TT8311U- Q1 RTD, primary Wire color: Red

M12 5 |TbQ1_l+ 778321 I+ (H RTD, redundant: Wire color: Yellow
Mi12 6 [ThQ1_I- |TT8321I- Q1 RTD, redundant: Wire color: Green
M12 11 |ThQ1_V+ |TT8321 U+ Q1 RTD, redundant: Wire color: Black
M12 10 |ThQ1_V- |TT7T8321 U- Q1 RTD, redundant: Wire color; Red
Mi2 9 [Empty Empty No connection

Mi12 8 |Empty Empty No connection

M12 7 |Empty Empty No connection

M12 12 |Empty Empty No connection

M12 13 |Empty Empty No connection

M12 14 |Emply Empty No connection

M12 15 |Empty Empty No connection

Mi2 16 [Empty Empty No connection

}

Q1 LMQXA Cold Mass Module Assembly

0

o connection
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LHC Serial No.: LMQXA02-0

Notes:



TD/Engineering & Fabrication Specification # 5520-TR-333754
February 19, 2004

Rev. A
Hypertronics Connector Pin Locations (Q1 non-ip end)
VIEW: Male (pin) solder cup side
_ _ 1 176 6@
50 |s@ |5 |50 |50 |50 |50 |50 |5@ |50 {50 11e 1
D T ' _ : Me® 5@
30 3@ |30 {30 [30 |30 |3@ {30 [3@ |30 {30 [ 9 - Wires —-
10 [1® }i16 }1o [1e [10.11e |10 j1e |10 0o |7 7 @ T |
M1 M2 M3 M4 M5 M6 M7 M8 MS MI0 M1 M12
@ Hole filled in grey: Wire soldered to pin.
© Hole with dot in center: Pin exists but no wire soldered to it.
O Hole filled in white: No pin. Hoie is drilled out.
Black U+
Yellow
Red U -
Green | -
Individual Thermometer Layout
Note(s):
Ensure the Hypertronics cover has NOT been installed.
12.2 Contact LHC Project Physicist / designee and obtain signature before Hypertronics Cover
is installed.
MA\,_ < 2/ L
Responsible Authority/Physicist Date
12.3  After LHC Project Physicist / designee has signed the above step, complete the
installation of the Hypertronics.
;I e ] tf/\
AV PN INES v, dlad) gy
echnician(s) / / Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMOXAQ2-0
Notes:
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| 13.0 Final Electrical Inspection
13.1 Perform an electrical inspection on each of the Individual Quadrants and the Cold Mass.
Refer to the Valhalla and Leader Free Standing Coil Measurement Procedure (ES-292306).
To measure the Resistance of a Q1 Cold Mass:
1. Use Valhalla Scientific 4300B digital micro-chmmeter.
2. Set Test Current to 1 amp.
3. Set Scale to 2V full scale.
4. Turn temperature compensation on,
5. Turn test current off.
6. Connect Iy to Q4 inner power lead as shown in figure.
7. Connect 1o to Q3 inner power lead as shiown in figure.
8. Turntest current on.
9. Connect V, and Vi to voltage taps as shown in resistance table.
10. To measure Total with leads, connect Vi, to Q4 power lead and Vi oto Q3 power lead.
11. Read resistance and record in traveler.
1 Cold M Electrical Measuremen
EE1311 (CERN) EE1321 {CERN)
VThiQ1 (FNAL) VTb2Q1 (FNAL)
bt (KEK) b2 (KEK)
3
EE121% (CERN)}
VTc1Q1 (FNAL)
c1 {KEK}
EE1221 (CERN)
VTc2Q1 (FNAL)
62 (KEK)
EE1111{CERN) EE1121 (CERN)
VTaiQ1 (FNAL) VTa2Q1 (FNAL)
al {KEK) a2 (KEK)
VALHALLA
SCIENTIFIC 43008
1A
V |
xxx ohms @ H'O H
Resistance
Test Temp VLoO OTL-O-
Full Scale 20mY 200mv 2y  Current Comp
Voltage [ | ] [ ] I 1
}
Q1 LMQXA Cold Mass Module Assembly 1L.HC Serial No.: LMQXA02-0
Notes:
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(Q1) Resistance Nominal to Q
Voltage Tap Serial Numbers Total Resistance
Connect{ Fermi CERN KEK
; VHI VTaIQl EE1111 at [
M 2' Vio [VTc1Ql |EEf1211 ¢l 2| 3 3 &S, Q
VHI VTCIQI EE1211 ¢l 3 N
Vio |VIbIQI |EE1311 b1 & 3.388 o
V VTalQl [EE1111 at
7 HI alQ i L. 17 I
Lo |VIblQl |EE1311 bl 5 9
Total Resistance with Leads
Vi Q4 Power Lead ' —
Vio Q3 Power Lead (_q y 77 —b Ql
L P ,
e 4-28-04
?ﬁhnician(s) Date
Check resistance of Redundant Voltage Taps.
Q1 Redundant Voltage Taps
Connect Fermi CERN KEK Resistance
Vio VTc2Qi . EE1221 c2.4 o -.Q'_L
M3 Vio VTb2Q1 EE1321 b2 5 ' Q

/];échnician(s)

Q1 EMQXA Cold Mass Module Assembly
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4-15-0

4

Date
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To measure Ls and Q of a Q1 Cold Mass:
i 1. Use Hewlett Packard HP4284A digital LCR meter.
2. Turn line switch to on. The words “Measurement Display” should nhow be highlighted
in the upper left corner of the display screen.
3. Use cursor buttons (shown in figure with arrows) to toggle down until “function” is
highlighted near the upper left corner of the display screen.
4, Push the lowest of the five buttons to the right of dispiay 3 times. (this button is
shaded gray in the figure} The line in the display screen next to the second button
down should now read “Ls-Q" and “function” near the upper left corner of the display
should have the option “Ls-Q” chosen.
5. Scroll to “integer” using the cursor buttons. “Integer” will have the option “medium” chosen.
6. Press the 3 button of five. The word “medium” shoutd change to “long”.
7. Connect H., to Q4 power lead as shown in figure.
8. Connect L, to Q3 power lead as shown in figure.
9
0

Connect Hpotand L to voltage taps as shown in table.

Read Ls and Q from display and record in traveler,

EE1212 (Q2a)
EE1512 (Q2b)
VTc1 (FNAL)

EE1222 {Q2a)
EE1522 (Q2b)
. VTc2 (FNAL)

EE1122 (Q2a)
EE1422 (02b)
VTa2 (FNAL)

| EE1112 (Q2a)
y | EE1412 (G2b)
,' VTat (FNAL)

EE1312 (02a)
EE1612 {Q2b)

EE1322 {G2a)

Pole Splice EE1622 {Q2b)

VTb1 (FNAL) VTh2 (FNAL)
Hewlett
Packard HP4284A
| — |
Lg: o000 E &
. -= =
Q: xox E ?
Line Leur Lpat Hpot Heur
O r© {0 O

S~

}

Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAG2-0
Notes:
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{Q1) Inductance Nominal ~ to mH
Voltage Tap Serial Numbers
comect]  Form CERN KEK N Total Inductance
! Leor |VTc1Ql [EE1211 et 3 ' _mH
Hpor |VTclQl (EE1211 c1 s
L4
Lpor |VTBIQI {EE1311 b1 & | 5“6 15 mH
Lpor [VTDIQI |EE1311 b1 9 '\OV H|
(Q1) Q-Factor Nominal ~ to
Voltage Tap Serial Numbers
Connect]| Fermi | CERN | KEK Total @
Hpor [VTal( e
Hpo'r VTCIQI EE1211 ci \ \
Leor |VIbIQ1 |EE1311 b1 '
Hpor [VTalQl |EE1111 ai \L\
Leor [VTb1Q1 |[EE1311 b1 ‘
/> 4 .19 o4
Trfhfcian@' Date
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ2-0
Notes:
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To measure the resistance of a Thermometer (RTD):

i 1)

U+ (Black) to Sense Hi
I+ {Yellow) to Input HI
U- (Red) to Sense LO
|- (Green) to Input LO

Use Hewlett Packard HP3457A digital multimeter.
2. Record temperature of building within +/- 5 degrees.
3. Press line button to turn line on.

4. Connect wires as shown in Figure below.

Specification # 5520-TR-333754
February 19, 2004
Rev. A

5. Push blue button (function key) once.
8. Push OHMF button.
7. Verify arrow in readout is above the 4AWQ {meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler.
P HP3457A SENSE INPUT
o I e i e Y ot | o e o e | "o,
| s e [ o | [ O o s e | \

: T oo |0oo. Lo N
Lne O3 3 s I e I CDooom |ecss A
DooeEaocs o

I A !

Noeg kL=

/

OHMF Button Blue {function} Button

t+ Black|
o Yollow |- e
U g """

|- Green

Thermometer
(RTD}

To measure the resistance of a Cryogenic (Warm-up) Heater

Use Hewilett Packard HP3457A digital multimeter.

Record temperature of building within +/- 5 degrees.

Press line button to turn fine on.

Connect wires as shown in Figure below.

Push blue button (function key) once.

Push OHMF button.

Verify arrow in readout is above the 4W() (meaning a 4 wire resistance measurement).
Note: Although this is technically a 4 wire measurement, it is effectively a 2 wire
measurement, since there are only 2 wires connected to each heater.

Read resistance in ohms and record in traveler.

SENSE INPUT

HP3457A

[ o [ e o
s e s Y e
| o e | e Jf e |
e Jf s o J§ o |

[ 3 oo I s e
S/Aaaco
ocaaD

::357

)

- -

OHMF Button

)

Q1 LMQXA Cold Mass Module Assembly

Blue (function) Button
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Warmup
Heater

LHC Serial No.: LMOXAQ02-0
Notes:
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Q1 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (+5°); 7 ©
Component Fermi CERN Resistance
Q1 RTD, primary TaQl 8311 | S, 4 o
Q1 RTD, redundant THOL 118321 | \9 7,193 o
Q1 Cryogenic (warm-up) Heater (LE) - _— _ : '
___wireattop (CERN#1 1y) Wil | e WA
Q1 Cryogenic (wamup}Heater w- | s | \ -
wire at bottom (CERN #1 1)~ W2aQ1 “ ' QL
Q1 Cryogenic (warm-up) Heater (Non-LE) - .
wire at top (CERN #2 14) WiIbQL 1 EHB321+ w g '7/
Q1 Cryogenic (warm-up) Heater (Non-LE) - i
wire at bottom (CERN #2 I-) W2bQl | EHB321 o
NAATR g.z5.09
Date

Te;(mcian(s)

Using the Hewlett Packard HP3457A digital multimeter, measure the Protection (Strip)

Heater Resistance for Q1.

Q1 Protection (Strip) Heater Resistance

Fermi CERN_I KEK Description_[

H2aQ@1 | YT1111-| HA2

Limit

H1bQ1 | YT1121+| HB1
H2bQ1 | YT1121-| HB2

Circuit B

4
’

Teghnician(s)

Q1 LMQXA Cold Mass Moduie Assembly
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LHC Serial No.: LMQXAQ2-0
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13.2 Using the HP4284 A, connect power thru the corrector Power Leads
(HA1 and HB1 to measure Q1-HI or VA and VB1 to measure Q1-V1).
Connect the Sense Leads as shown in table below and record resistance.
MCBX Corrector Coil Taps
Component FermiLab Label CERN Label Resistance
'VTH1 EE8121 Iy
Q1-H1 Qo4
HA1 N/A : Q)
VTV1 EE8111
Q1-v1 O D
N VA1 N/A Q
) g .29 0%
T/ifnician( S) Date
XXX 133  Hipot according to table below. Hipot to 3kV. Maximum leakage is 3pA.
Have Crew Chief verify setup and sign below before continuing.
Wihed 29 [
Crew Chief Date
Hipot Heaters to Coil and Ground.
j High Potential Grounded Floating Leakage
. Coils, Yoke, Q1 Instrumentation Bus, Lead and
QH Strip Corrector Coil Busses, RTD’s and Warm-up Nothing 7 Og{; ﬁ—
eaters H '
eaters
Hipot Coil to Heaters and Ground.
High Potential Grounded Floating Leakage
Strip Heaters, Yoke, Q1 Instrumentation Bus, \) p
All Coils 8kA and 5kA Lead Busses and Corrector Coil Nothing * () 0
Bugses, HTD's and Warm-up Heaters '
U359S,

4d 79 oz

" Te n1c1an(s) Date
@o‘)\% El_/’k. A-29-C4
Responsible fﬁjthoritylPhyswlst Date

)

Q1 LMQXA Cold Mass Moduie Assembly LHC Serial No.: LMQXAQ2-0

Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333754
February 19, 2004

Rev. A
14.0 Production Complete
XXX 141 Process Engineering verify that the Q1 Cold Mass Module Assembly Traveler
(5520-TR-333754) is accurate and complete., This shall include a review of all steps to
ensure that all operations have been completed and signed off. Ensure that all
Discrepancy Repoerts, Nonconformance Reports, Repair/Rework Forms, Deviation Index
and dispositions have been reviewed by the Responsible Authority for conformance
before being approved.
Comments:
o (42 ]ol
Process Engingeri esignee Date I
Q1 LMQXA Cold Mass Module Assembly LHC Serial No.: LMQXAQ2-0
Notes:
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ot

sACQUISITION-ER SIGNATURE

ADDITIONAL PARTS REQUEST

0102-ES-292302 Revision E

ADDITIONAL PARTS REQUEST FORM SHALL BE USED TO ACCESS ALL ITEMS FROM INVENTORY

THIS FORM MUST BE SI

MAGNET OR COIL # _LMQXA02

DATE REQUESTED

BUDGET CODE

JOB TICKET #

WiTH THE EXCEPTION OF PARTS KITS.

NED BY AN ACOQUISITIONER BEFORE BRIN:

4/27/04

LCD 300.1.1.1.34

MACHINE SHOP REQ. #

PURCHASE RELEASE #

REQUESTED BY _Jim Rife

ING TO THE STOCKROOM

DELIVER TO _Jim Rife

NEED BY DATE _4/27/04

MMR #

PO#

OTHER

PARTS STATUS (CHECK ONE)

["] DEFECTIVE PARTS ISSUED

[[1 DEFECTIVE ASSEMBLY

& INDIVIDUAL

PARTS

1 PARTS SCRAPPED

{1 MISSING FROM KIT ALREADY ISSUED

/J\iCONSUMABLES

] A/R ITEMS

{7 PARTS LOST

e 7223 patx ?ﬂ/}‘f | >

PLEASE INDICATE REVISION REQUIRED

4& LOCATION PART # REV UOM DESCRIPTION SIR #
I
o [IB4BIN MA-418114 4[4 Each M3 Thd_Stud Assy
47 | R112 Ma-418117 |0 |4 Each | Fn D Serew 440X
(4? | R112 MA-418116 0 |4 Each ﬂ‘;’;’;gefmw 632X
Y | B4 BIN MA418125 0 |7z Each f;‘le”f;,‘;' ’ :L:';' 3 Unis
o7 Ri 1,2 MA-418109 A 4 Each Tie Down Link
¥ | 1B4 BIN MA-418112 0 1 Each Clamping Bar
Zy}' IB4 BIN MA-418113 0 ) Each Grommet
it | R1LL2 MC-418067 4 |1 Each gg::f‘fggﬁe”
STOCKROOM SIGNATURE 1D# DATE
PARTS DELETED FROM DATABASE ID# DATE
L COPY OF THIS FORM IS TO BE INCLUDED IN WITH THE TRAVELER
PARTS RECEIVED BY D4 DATE

Page 1 nf ?



REVISION REQUIRED 0102-ES-292302 Revision D

PART # REV QTY UOM DESCRIPTION RF # SIR #
4. 57 A ] Each i 13 Unit Male Pin Rack
418143 0 10 A Anti-Arc Kapton

Page - B Zof2



Cryogenic Thermometer Traveller

} DESCRIPTION -
Part description: Cryogenic thermometer Top Assembly _ 7 o K
Part Identification: HCQITESCXT-CR012390  [identification: Lm a_x “ A
Serial Number: CX_LS_X16769 Manufactured By: Fermilab

CABLING

Connector Tag Narre

C
Top View / A Wire Crossing / @ \

Black o Black U+ .
LT U N AN AN r)% I S BT n
S 1+ - { P TANVER ANV ; iF , n+1
= S (AAVAVAVAYA -t
S 5 o VW ' y, o Green I .3
Fixing Case Thermometer Cable for Type ST Extension | "L'
Thread]_] P (300 K} = 0.32 Ohmim p (300 K) = 0.07 Ohm/m
Hole[ ] Copper AWG 30 Copper AWG 24
stud[_] tengh= [ ]m . Lengih: 0.8 m
| CHECKS
;rlntervention Date/ Check | R{U+U- 1] R(U--) R{U+,1+) R(U+,GND) |lemperaiwe Firm/Laberatory] Checked by
DD-MMM-YYYY | Point [Ohm] 4W [Ohm} 2W [Ohm] 2W {Ohm] 2W K3
| Calibration Zi-Jan-2002 | T 66.07 na na ove Ambient IPN Joly
Expedition 12-Mar-2003 | T £64.586 ot 0.l oVt 293 CERN Grivat
Reception TIW C . . . “
TIW| C
TiW| C
TIWi €
Tiw| C
TIW €
TIW C
Tiwl C
TiW| €
T(W|C
Tiwl ¢
TIWM C
TiW| C
TIWjC
TIW €
Tiwlc|
TiW|C
TIW C
TIWc
) Tiwj¢ 7
{riwlc
7w C
TIW| €

e ek mrnblam . do not hesitate 1o contact Responsible person at CERN. Tel:+41 22 767 4266
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Cryogenic Thermometer Traveller

) DESCRIPTION i |

Part description: Cryogenic thermometer Top Assembly _ L _ 7
Part Identification: HCQITESCXT-CR01237¢  [lidentification: m @ x A oaﬁ
Serial Number: CX_L8_X16765 ‘Manufactured By: Fermilab

CABLING

c::nnecto'r Tag Name

Top View / A Wire Crossing / . . \

o Black ' B!ack Y
r ", __________ Ur i U . n
r I-| FI) -
R SO I+ _ Rl
e M%WWW =
-r' Green |- .
LR e it |- - e r_1+3
Fixing Case Thermometer Cable for Type ST Extensian : "l'
Threadl:I p (300 K) = 0.32 Ohm/m . P (300Ky=0: 07 Ohmlm
Hole|:| Copper AWG 30 Coppetr AWG 24 -
stud[_] Length= [ |m Length: 0.8 m "
[ _ CHECKS _
?_ Intervention Date/ Check { R{U+.U- I1+,1-) R(U- -} RU+ 19 R{U+,GND} | Temperature| Firm/Laboratory Checked by
DO-MMM-YYYY | Point | [Ohm] 4W [Ohm] 2W | [Ohm]2W | [Ohm]2W Kl _
Calibration Zi-Jan-2002 6734 na na o] Ambient IPN Ja!y
Expedition 12-Mar-2003 66.018 ; ar af avL 293 CERN Grivat
Reception

003939 944 4.4 4 A4 4 4 A4 d4A-+4-A4--HA-A 444
T EE S R EE N EEE R EE R R
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

e veem ik vl A net hacitata ta ~antact Besnonsible naergon at CERN. Tel:+41 22 767 4266



C ERN AT MFL Document No.
CH-1211 Geneva 23 LHC-MCBX-FR-0001 rev._l.o
Switzerland (‘ EDMS Document No. J
the
Large
Ha ron
Collider
project
- - - \
Certificate of Conformity
Part name: MCBX Inner Triplet Dipole Corrector
prig Identification HCMCBX_001-S1000014 | Serial No.: HCMCBX_001-51000014
Shipped To: CERN Shipment No: 14
Shipment 31/10/03
Manufacturer: SIGMAPHI Contract No.: F375/LHC/LHC
Related tech.
Specification: t HC-MCBX-CI-0001 and addenda

Related drawings: LHCMCBX_0012 (1525-CN-1001)

Responsible person at | i o Karppinen Tel. +41 22 767 4305
CERN: E-mail. Mikko.Karppinen@cern.ch
Responsible person at | 1, Lion Neuvéglise Tel +33 29701 08 80
SIGMAPHI: E-mail. dneuvegltise@sigmaphi.fr
SIGMAPHI certifies that the delivered material conforms to the technical spedification mentioned above:
Date: 31/10/03 Name: D.Neuvéglise Signature:
D.Neuvéglise
Acceptance test results
MCBXV (Inner) MCBXH (Outer) | Remarks:

RT dc SIGMAPHI: 7.6 71.4 Low Values
resistance
(2): CERN: 17.8 21.3

CMA': [y, 1 5590 26290

SIGMAPHI: 66.2 / 112.62 68.52 7 160.91
Inductance
@1 kHz/100 | CERN 63.11 / 84.55 58.99 / 98.36 Y Vﬁ (me sy H)
Hz (mH) - y P -

Ao | 0317 3%58 |52.01/99492 4.4/1.1/8.5/i.3
R.T. leakage | SIGMAPHI: <1@¢ <10 4 ’
current to CERN: 0.004 0.008
ground @ _ \
1.5 kV (uA): | CMA: > 005 S. Coulh 2,1;: ¢

Cold Mass Assembler
Visual Accepted: E/
inspection _
Name / y : )
Signature / T Rejected: O
Date &
o /

1 Cold Mass Assembler



( AT MEL Document No. )

LHC-... y
Page 2 of 2
4 )
Comments
(SigmaPhi ):

Comments (CERN): | The magnetic axis of this assembly has not been measured at warm.

The scribe line is made relative to the dowel pin holes on the connection pilate.

During the combined powering field was rotated 0-360 deg at the nominal
current @ 1.9 K.

During the indivual powering the MCBXV and MCBXH reached 700 A.

Comments (CMA):
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CERN-LHC MQXA-2b Quality Record
Acceptance Test at FNAL

CERN LHC MQXA

Acceptance Test at FNAL

QUALITY RECORD

Cryogenics Science Center

KEK, High Energy Accelerator Research Organization

Magnet ID  MRXA-@2
Date of approval
Approved by s W (FNAL)
/ C/i
(KEK)
Ver. 0

Ver A (with mitial results)
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CERN-LHC MQXA-2b Quality Record
Acceptance Test at FNAL

1. Appearance Check

Procedure Criteria
Check appearance of the magnet by visual inspection. No harmful defects or deformation
Result at TOSHIBA
Acceptable
Result at FNAL
d




2. Interface Dimensions

71C‘gd N ¥ l
/
{0 11

- VRS

e

313

,_r" 7 )
CERN-LHC MQXA-2b Quality Record

Acceptance Test at FNAL

Machine centet
w FI(3330) Fr(3330)
. e EIL{3305) Elr (3305) ~ Q ‘l Lk
g{7) 1\ U\L (
F£¢Dii Splice Yoo er {'i;‘;‘)
(450y| Box CollaCon {6480} (450)
1752 R T
1) Dimensions Unit:mm
Procedure Criteria
1) Dimension Check
Measure following dimensions
a, b, ¢ : Measuring range: every 45 deg. from 0 deg.
d : Splice Box : four points
a) Machine center - Interface a) 3330 —6/+0
b) Interface outer diameter (Doel,Doer) b) p468 —4/+0
c) Interface inner diameter (Diel,Dier) ¢) 9450 —4/+0
d) End Ring - Splice box(Eg) d)7 -5/+5
Result at TOSHIBA
Critera 3330 -6/+0 $468 -4/+) 450 -4/+0 7
Position Fl Fr Doel Doer Diel Dier Eg
0 deg. 3IRA 33290 168.06 467.80 430.01 150.30 6,5
45 deg. 33295 33190 46723 466 88 1495 449,39
90 deg, AU 33262 H67 34 16744 43970 444997 0.7
135 deg. 3294 JA28E 46700 4677 LY 139 7%
180 deg. ERRL Y RIS B S0
225 deg. RARUNY 331284
270 deg. 33290 3328.3 7.0
315 deg. 3329.0 332940
Result Acceptable Acceptable Acceptable Acceptable
Result at FNAL
Critera 3330 -6/+0 $468 -4/+0 9450 -4/+0 7
Position Fl Fr Doel Doer Diel Dier Eg
0 deg. g3z B9 N b N
45 dep. - -J/ Fl > b
90 deg. 333t ‘3})8 rﬂ?\ P e 6
135 deg. j +7 1 d
180deg. [332§ o g
225 deg.
270 deg. | 3330 35,533 A
315 deg.
Result




413
CERN-LHC MQXA-2b Quality Record
Acceptance Test at FNAL

2) End ring interface

Procedure

Criteria

Check the weld edge preparation using ¢449 +0/-0.02
gauge.

1) The gauge shal! be inserted into the end ring.
2) Measurement data will be reported if the gage cannot
be inserted.

Measurement part Result at TOSHIBA Remarks
LE side Acceptable e
RE side Acceptable | oemees

Measurement part Result at FNAL Remarks
LE side
RE side

3) Radial envelope
Procedure Criteria

Check shell radial envelope using $530mm gauge.
(dummy cold-mass support)

The gauge shall pass the magnet.

Result at TOSHIBA

Avceplahle

Result at FNAL

4) Magnet bore

Procedure

Criteria

Check appearance of the magnet bore by visual
inspection.

No harmful defects or deformation

Result at TOSHIBA

Acceptable

Wt O

""" w section b side and RE side

Result at FNAL

i

5) Magnet bus slot

Procedure

Criteria

Check the bus slot using bus line model gauge.

The gauge shall pass the magnet bus slot.

Result at TOSHIBA

Acceptable

Resuit at FNAL

r

Gy

P~/
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CERN-LHC MQXA-2b Quality Record
Acceptance Test at FNAL

6) Weight
Procedure Criteria
Measure the magnet weight. Weight < 8500kg
Result at TOSHIBA
330K I Acceptable
Result at FNAL

7) Length of magnet lead, QPH wire, Voltage taps

Procedure

Criteria

Check the lengths of magnet fead, QPH wire, voltage taps.

plate

1) Magnet lead : > 500mm from magnet LE end plate
2) Voltage taps wire : > 2000mm from magnet LE end

3) QPH wire : >2000mm from magnet LE end plate

Result at TOSHIBA

Measuring wire

Measured Value

Result

1) Magnet lead ~ S00mm Acceptable
2) Voltage taps ) 2000mm Acceplable
3) QPH wire 200G voceptable
Result at FNAL

Measuring wire Measured Value Result
1) Magnet lead [FFS
2) Voltage taps ’
3) QPH wire

e}

HA

HAZ

HB2
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CERN-LHC MQXA-2b Quality Record
Acceptance Test at FNAL

8) Cable tags
Procedure Criteria
Check the cable tags. Consistent to the tag No. table.
Result at TOSHIBA
1)Voltage taps Acceptable
2)Quench heaters Acceptable
Result at FNAL

Feeeptahle.

1)Voltage taps
2)Quench heaters

Aeceprable
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o

Acceptance Test at FNAL
3. Coil Resistance
Procedure Criteria
Measure the magnet total resistance and coil temperature 1) Compare with Ry at TOSHIBA. Variation of Ry <
at coil current of DC1A. 0.005Q
Calculate resistance at 20 °C; Rap. 2) Voltage taps(C-A, C-B): Measurement Only
Rao=V/U{14+0.00393*(Te0i-20))
V : Voltage between magnet leads (V)
[ : Coil current obtained by shut resistor (A)
T.on : coil temperature (°C)
Result at TOSHIBA
Teoil l ~Not Reported
Magnet total voltage (V) Current (A) Magnet total resistance Ry (€2)
ot Repoiied Not Reparted 681003
V°t'a‘;g;:“’s V(V) 1(A) Rao () v":;g;:"s V (V) 1A | Ra ()
Ct - Al Not Reported | Not Reported | 340025 C2-Al Not Reported | Ner Reported 346030
Cl-A2 Not Reported | Nor Reported | 340027 C2-A2 ol Reported | Not Reported | 340030
Ct-Bl St Boported | oot Reperred |3 A05TY C2-8BI Not Reported | Not Reported | 340382
Cl1-B2 s Heported | sor Reputted |5 #0383 C2-B2 Net Reported | Mot Reported V0382
Looeptable
Result at FNAL
Teoit 2 0" [N
Magnet total voltage {V) Cutrent (A) Magnet total resistance Variation (2)
Rag (£2) (Rag-TosHiBA - Roo-rvaL)
BB 2l -
Voitage taps tag No. R0 (2) Voltage taps tag No. Ry (€0
Ci-Al 3. 406 C2-Al 2 dpf
C1-A2 3,906 C2-A2 34o]
C1-BI 2.404G C2-Bl1 2 404
Ci-B2 5.408 C2-B2 2 404




4. Instrumemations
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CERN-LHC MQXA-2b Quality Record
Acceptance Test at FNAL

1) Voltage taps

Procedure

Criteria

method at 1A.

Magnet lead : Q4 4th : +
Magnet lead : Q3 3rd : -

Check resistance of all voltage taps by four terminal

Magnet lead + : A1, A2 (Poled Out)
Magnet lead - : B1, B2 (Pole3 Out)
Center taps : C1, C2 (Polel Out)

Variation of Rao(A1),R20(A2) : <0.1%
Variation of Ryo(B1),R2(B2) : < 0.1%
Variation of Ryo(C1),R0(C2) : <0.1%

Resuit at TOSHIBA
W ta . Voltage ta . .
oltz;g: ps Resistance(Q)) © Ng: ps Resistance(2) Variation(%e) Result

Al H5.0020 A2 00026 0.4 Acceptable

Cl 34007 2 3.4007 0.0 Acceptable

Bl 08037 B2 6 R0OAT 0.4 Acceptable

Result at FNAL
Volta;
© If: taps Resistance(Q)) Vo]t;gj taps Resistance((2) Variation(%) Result

Al o3 A2 003 %) .1A

cl 3400 ) 3400 & &.1 A

BI @0.905 B2 (.08 Z @.lA

2)QPH
Procedure Criteria
Measure the resistance of QPH. QPH resistance : 30 +4/-4Q) (HA,HB)
Result at TOSHIBA
QPH No. QPH Resistance(Q2) Result
HA 296 Avceptabic
HB 203 Acceptable
Result at FNAL
QPH No. QPH Resistance(Q) Result

HA 12617
HB 29.13
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Acceptance Test at FNAL
5. Coil Inductance
Procedure Criteria
Measure inductance of magnet at frequencies of 100Hz | 1) Variation of inductance Voltage taps No. C-A,
and 1kHz using LCR meter. inductance Voltage taps No. C-B : <3%
2) Total inductance of the magnet :Measurement only
Result at TOSHIBA
Voltage taps Result Result Voltage taps Result Result
taggNo'p s R taggNo_p tookz | 0" | Kbz | 0
Cl-Al 37.09 13.373 C2-Al 37.09 13.373
Cl-A2 37.09 13.374 C2-A2 37.09 13.374
0.11 .14 0.11 0.14
Cl1-B1 37.05 13.392 C2 - Bt 37.05 13.392
Cl-B2 37.05 13.392 C2-B2 37.05 13.392
100Hz 1kHz
Magnet 87.150 31.100
Acceptable
Resujt at FNAL
Voltage taps 1 00Hz Result e Result Voltage taps | 00HzZ Result \Kliz Result
tag No. (%) (%) tag No. {%o) (%)
Ci-al  (37'¥ 3474 C2-Al 2713 474
C1-A2 33114 iI,%15 c2-A2  [|37.n3 13 474
c1-Bt [R7.0H 13 434 C2-B1 7794 13 454
c1-B2 |31.09 13 434 C2-B2 3703 13944
100Hz 1kHz
Magnet 81.%2 3181
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Acceptance Test at FNAL
6. Turn to Turn Insuiation
Procedure Criteria
Apply impulse voltage of 1000V between the magnet teads and | Compare the signal with one at KEK.
record the signal. Attach rthe chart.
Instrumentation: Impulse generator, recorder
Result at TOSHIBA

Acceptable

l See appendix

Result at FNAL

wl DO nNoT 20 FHI By AGECmea T

/

/
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Acceptance Test at FNAL
7. Coil Insulation
1) Insulation Resistance
Procedure Criteria
Apply 1kV-DC to the coil in 1 min. and measure | Insulation resistance > 100MSG2
insulation resistance by using insulation tester.
High voltage : Coils Ground : Collar, Yoke, Shell, QPH
Result at TOSHIBA
Temperature{°C) Humidity(%) Insulation{MQ) Resuit
24 21 = 2000 Acceptable
Result at FNAL
Temperature(°C) Humidity(%o) Insulation(MQ) Result
2) Hi-pot test
Procedure Criteria
Apply 3kV-DC to the coil in | min. and measure leak | No break down
current or insulation resistance. Record leak current or resistance.
High voitage : Coil
Ground : Collar, Yoke, Shell, QPH
Result at TOSHIBA
Temperature (°C) Humidity (%) Leak current (mA) Result
24 2 {.06 Acceptably
Result at FNAL
Temperature (°C} Humidity (%} Leak current or resistance Result
15°¢C ble3nn




ks
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Acceptance Test at FNAL
8. QPH Insulation
1} Insulation Resistance
Procedure Criteria
Apply 1kV-DC to the QPH in 1 min. and measure | Insulation resistance > 100MQ
insulation resistance by using insulation tester.
High voltage : QPH
Ground : Coil, Collar, Yoke, Shell
Result at TOSHIBA
Heater No. Temperature (°C) Humidity (%0) Insulation(MQ) Result
HA 54 a1 = 2000 Acceptable
HB - 2000 Acceptahle
Result at FNAL
Heater No. Temperature (°C) Humidity (%) Insulation(MQ)) Result
HA
HB
2) Hi-pot test
Procedure Criteria
Apply 3kV-DC to the QPH in | min. and measure leak | No break down
current or insulation resistance, Record leak current or resistance.
High voltage : QPH
Ground : Cail, Coilar, Yoke, Shel}
Result at TOSHIBA
Heater No, Temperature (°C) Humidity (%) Leak current (mA) Result
HA +1 4 000 Acceptable
HB ALY Acceplable
Result at FNAL
. Leak current or
Heater No. Temperature (°C) Humidity (%) ) Result
resistance
HA
HB




9. QPH Discharge Test
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CERN-LHC MQXA-2b Quality Record
Acceptance Test at FNAL

1) Appearance check

Procedure

Criteria

Check appearance of QPH wires by visual inspection.

No harmful defects or deformation.

Result at TOSHIBA

Acceptable

Result at FNAL

2} QPH discharge test
Procedure Criteria
Charge the power supply above 850 V and fire QPHs. No strange signal observed.
Attach the chart.
Resuit at TOSHIBA
HA Acceptable See appendin
HB Acceptabic See appendin

3) QPH resistance

Procedure

C ritéria

Measure resistance before/after the discharge test.

Resistance change < 10%

Result at TOSHIBA

QPH No. Before ((2) After () Variation (%) Result
HA 29.6 2906 0.0 Acceptable
HB 293 195 0.0 weeeptable

Resuft at FNAL

QPH No. Before () After (Q) Variation {%a) Result
HA -
HB
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TD / Engineering & Fabrication Specification # 5520-FM-318904
September 24, 1999
Rev. H

Revision Request Control Number: 1612
Specification Number: |5520- TR - 3337§| Current Revision:

Traveler or Document Title |£HC Q1 LMQXA Cold Mass Module Assembly Traveler —I

Step #/Description of Revision:

L5 Removed Step. “All personnel performing steps in this traveler must have documented training for this traveler and
associated operating procedures.”

5.17 Removed Step. “Place the MCBX Correction Coil (MD-390312) in the Corrector Magnet Mounting Tooling.”

5.18 Removed Step. “Attach the MCBX Correctar Magnet Alignment Tooling (ME-390390) to the MCBX Corrector Magnet
(MD-390312). Align the Scribe Lines on the Corrector Magnet (MD-390312) with those on the tooling.”

5.19 Removed Step. “Mount the Mini Level to the top of the MCBX Corrector Magnet Alignment Tooling™

5.20 Removed Step. “Rotate the MCBX Correction Coil (MD-390312) such that the Mini Level is Horizontal 0.00 mm/m
(+/- 0.05 mm/m).”

5.22 Modified Step. Added Technician Signoff for alignment. (New Step 5.18)

5.28 Added Step. “Add Mount to Face Plate™

5.29 Added Step. “Place Voltage taps as follows:

7.12 Added Step. “Mount the KEK Cold Mass Leveling Bracket (MD-390711) to the X side of the magnet. Record the serial
number of the mini level that will be used below.” Per Tom Page.

7.13 Added Step. “Adjust the mini level so that it is level with respect to gravity. See the mini level instructions for this
procedure.”

7.14 Added Step. “Place the mini level on the leveling bracket so that the readout is facing the Non-IP end (corrector end) of
the magnet. Push the level up against the leveling bracket top screws. Record the Magnet Level here” Per Tom Page.

7.15 Added Siep. “Remove the mini level but ieave the KEK Cold Mass Leveling Bracket (MD-390711) mounted to the Cold
Mass.” Per Tom Page.

7.16 Added Step. “Move Coldmass to the Assembly Table”

8.2 Removed Siep. “Verify Alignment of Q1 and Corrector Magnet (MD-390312) as per Q1 Cold Mass Welded Assembly
(ME-350526).” Task completed in step 5.22 per Tom Page and LMQXAOI.

8.4 Added Step. “Place a mark 40mm from the laminations on IP End of the Beam Tube.”

8.5 - 8.11 Removed Steps. Steps removed per Tom Page.

8.5 Added Step. “Verify that the placement of the mark in Step 8.4 is correct.”

8.6 Added Step. “Using the Wachs Catter, cut the IP End of the Beam Tube at the mark.”

8.7 Added Step. “Measure the Beam Tube length and record this measurement below.”

P a Py o

John Szostak ] 1 Jim Rife l [ 2242004 ]
Originator Responsible Authority Date

Revision Incorporated into the Traveler: John Szostak | t 6/4/2004 I
Revision Incorporated By Date

Process Engineering Final Review: l Jamie Blowers | [ 6/4/2004 I
Process Engineering/Designee Date

Revision Request Form



TD / Engineering & Fabrication Specification # 3520-FM-318%04
September 24, 1999
Rev. H

Instructions for the completion of the Revision Request Form

Note(s):

Multiple steps may be effected by one Revision Request Form but only one specific Traveler or Document may be
effected by each Revision Request Form.

If completing this form by hand, a Revision Request Control Number must be obtained before processing,
If completing this form entirely by electronic means, the printed copy to be filed in the Process Engineering Office is to

be initialed by the individual incorporating the Revision Request and the individual who reviewed the Traveler or
Document.

Originator Instrictions:

1) Specification Number: - Enter the Specification Number of the Traveler or Document to be revised. (Document title
is inserted automatically from the spec. #)

2) Current Revision: - Enter the Revision of the Traveler or Document to be revised.

3) Step# / Description of the Revision: - Enter a description of the revision to be made and the step# it applies to, if
applicable. If needed to describe the revision attach a copy of the page(s). If the revision is coming from a related
document such as a Discrepancy Report or an Engineering Order attach a copy of that document to the Revision
Request Form.

4) Originator: - Originator is the person generating the form. (Select Name from List)

5) Responsible Authority: - Responsible Authority is person responsible for the process in question. (Select Name from
List)

Progess Engineering Office Instructions:
1) Revision Incorporated into the Traveler: - Signature of the individual who incorporated the revision.

2) Process Engineering Final Review: - Review the Traveler or Document revised, sign and date the form. The original
completed Revision Request Form will be retained by the Process Engineering Office in the Revision Request Binder.

Revision Request Form



TD / Engineering & Fabrication Specification # 5520-FM-318904
September 24, 1999
Rev. H

Revision Request Control Number: 1648

Specification Number: [5520- TR - 333754] Current Revision:

Traveler or Document Title ILHC Q1 LMQXA Cold Mass Module Assembly Traveler I

Step #/Description of Revision:

5.14 Modified Step. Modified Tables.

5.15 Modified Step. Modified Tables.

6.1 Modified Step. Added new method of measuring Ls &Q per Rodger Bossert.

10.18 Modified Step. Changed “East” to “IP” and “West” to “Non-IP”. Deleted “Center —North™ and “‘Center South” per
LQXAOL.

12.1 Modified Step. Added new method of measuring 1.s &Q per Rodger Bossert.

14.1 Modified Step. Added new method of measuring Ls &Q per Rodger Bossert.

| John Szostak | | Jim Rife | [ 712004 |

Originator Responsible Authority Date

Revision Incorporated into the Traveler: r John Szostak I r 7/14/2004 ]
Revision Incorporated By Date

Process Engineering Final Review: | Jamie Blowers J [ 714/2004 J
Process Engineering/Designee Date

Revision Request Form



TD / Engineering & Fabrication Specification # 5520-FM-318904
September 24, 1999
Rev. H

Instructions for the completion of the Revision Request Form

Note(s):

Multiple steps may be effected by one Revision Request Form but only one specific Traveler or Document may be
effected by each Revision Request Form.

If completing this form by hand, a Revision Request Control Number must be obtained before processing.
If completing this form entirely by electronic means, the printed copy to be filed in the Process Engineering Office is to

be initialed by the individual incorporating the Revision Request and the individual who reviewed the Traveler or
Document.

Originator Instructions:

1) Specification Number: - Enter the Specification Number of the Traveler or Document to be revised. (Document title
is inserted automatically from the spec. #)

2) Current Revision: - Enter the Revision of the Traveler or Document to be revised.

3} Step# / Description of the Revision: - Enter a description of the revision to be made and the step# it applies to, if
applicable. If needed to describe the revision attach a copy of the page(s). If the revision is coming from a related
document such as a Discrepancy Report or an Engineering Order attach a copy of that document to the Revision
Request Form.

4)  Originator: - Originator is the person generating the form. (Select Name from List)

5) Responsible Authority: - Responsible Authority is person responsible for the process in question. (Select Name from
List)

Process Engineering Office Instructions:

1) Revision Incorporated into the Traveler: - Signature of the individual who incorporated the revision.

2) Process Engineering Final Review: - Review the Traveler or Document revised, sign and date the form. The original
completed Revision Request Form will be retained by the Process Engineering Office in the Revision Request Binder.

Revision Request Form



TD / Engineering & Fabrication Specification # 5520-FM-318904
September 24, 1999
Rev. H

Revision Request Control Number: 1657
Specification Number: [5520- TR - 333754] Current Revision:

Traveler or Document Titie ILHC Q1 LMQXA Cold Mass Moduie Assembly Traveler I

Step #/Description of Revision:

6.0 Modified Step. Added new Electrical ranges / nominals per Rodger Bossert.

6.1 Modified Step. Changed to “2. Set test current to 0.1 amp.” per LMQXA04.

9.1 Moedified Step. Changed “corrector mounting” to “Expansion Loop Mounting ” LMQXAQ02.
12.0 Modified Step. Added new Electrical ranges / nominals per Rodger Bossert.

12.1 Modified Step. Changed to “2. Set test current to 0.1 amp.” per LMQXAO4.

14.0 Modified Step. Added new Electrical ranges / nominals per Rodger Bossert.

14.1 Modified Step. Changed to “2. Set test current to 0.1 amp.” per LMQXA04.

| John Szostak Tim Rife B [ 772902004 ]

Originator Responsible Authority Date

Revision Incorporated into the Traveler: John Szostak [ 8102004 |
Revision Incorporated By Date

Process Engineering Final Review: Bob Jensen I 8/10/2004
Process Engineering/Designee Date

Revision Request Form



TD / Engineering & Fabrication Specification # 5520-FM-318904
September 24, 1999
Rev. H

Instructions for the completion of the Revision Request Form

Note(s):

Multiple steps may be effected by one Revision Request Form but only one specific Traveler or Document may be
effected by each Revision Request Form.

If completing this form by hand, a Revision Request Control Number must be obtained before processing.
If completing this form entirely by electronic means, the printed copy to be filed in the Process Engineering Office is to

be initialed by the individual incorporating the Revision Request and the individual who reviewed the Traveler or
Document.

Originator Instructions:

1) Specification Number: - Enter the Specification Number of the Traveler or Document 1o be revised. (Document title
is inserted automatically from the spec. #)

2} Current Revision: - Enter the Revision of the Traveler or Document to be revised.

3) Step# / Description of the Revision: - Enter a description of the revision to be made and the step# it applies to, if
applicable. If needed to describe the revision attach a copy of the page(s). If the revision is coming from a related
document such as a Discrepancy Report or an Engineering Order attach a copy of that document to the Revision
Request Form.

4} Originator: - Originator is the person generating the form. {Select Name from List)

+ 5y Responsible Authority: - Respensible Authority is person responsible for the process in question. (Select Name from
List)

Process Engineering Office Instructions:

1) Revision Incorporated into the Traveler: - Signature of the individual who incorporated the revision.

2) Process Engineering Final Review: - Review the Traveler or Document revised, sign and date the form. The original
completed Revision Request Form will be retained by the Process Engineering Office in the Revision Request Binder.

Revision Request Form



TD / Engineering Fabrication Specification No.: 5520-FM-318902
February 1, 2002

Rev. K
Traveler Title: Specification No: Revision: DR No:
LLHC Q1 LMQXA Cold Mass Module Assembly Traveler | | 333754 [ A { | 3957 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
| 5.31 I ME-369894 [ I LMQXA02 oo ]
Discrepancy Description:

Added a G-11 "mount” to face plate of corrector to assure the corrector coil leads remain contained in the face plates slots.
This piece screws into the face plate and bridges the face plate corector lead slot.

Originator: Date:
Damon Bice 4/12/2004 ]

Cause of Nonconformance:

Design error was made. Corrector leads need better support as they exit the Face Plate.

Responsible Authority: Date:
| Rodger Bossert j 12/2/2004 ]

Discrepancy Report Form DR No: 3957



Specification No.: 5520-FM-318902
February 1, 2002
Rev. K

TD / Engineering Fabrication

Disposition:
Make Face Plate Mounting Strap by hand, tap holes in face ptate and mount onto assembly.

Responsible Authority: Date:
| Rodger Bossert i | 121272004

Corrective Action to Prevent Recurrence:
Design and release Mounting Strap. Make appropriate revisions to parts and release ECQ's. This has been completed by John
Sachtshale. (ECO No. 8039) No Traveler Change.

Responsible Authority: Date:
| Rodger Bossert | | 12/2/2004 |

Date:

Ceorrective Action/Disposition Verified By:
[ T/21/2005 3:17:53 PM i

l John Szostak J

Will Configuration be affected?: I YES ¥ NO

Identified problem area:

[ ] Material [ Manpower ] Method [} Machine ] Measurement
Reviewed By: Date:
[ Bob Jensen | | 712212005 |

Discrepancy Report Form DR No: 3957



T / Engineering & Fabrication Specification # 5520-FM-318904
September 24, 1999
Rev. H

| Revision Request Control Number: 1612
Specification Number: 15520- TR - 333751] Current Revision:

Traveler or Document Title |LHC Q1 EMQXA Cold Mass Module Asgsembly Traveler —I

Step #/Description of Revision:

1.31""/Removed Step. “All personnel performing steps in this traveler must have documented training for this traveler and
associated operating procedures.”

5.171 JRemoved Step. “Place the MCBX Correction Coil (MD-390312) in the Corrector Magnet Mounting Tooling.”

5.18 "Removed Step. “Attach the MCBX Corrector Magnet Alignment Tooling (ME-390390) to the MCBX Corrector Magnet
(MD-390312). Align the Scribe Lines on the Corrector Magnet (MD-390312) with those on the tooling.”

5.190Removed Step. “Mount the Mini Level to the top of the MCBX Corrector Magnet Al gnment Tooling”

5.201JRemoved Step. “Rotate the MCBX Correction Coil (MI3-390312) such that the Mini Level is Horizontal 0.00 mm/m (+/-
0.05 mm/m).”

5.22:1Modified Step. Added Technician Signoff for alignment. (New Step 5.18)

5.28 0Added Siep. “Add Mount 1o Face Plate”

3.2911Added Step. “Place Voliage taps as follows:

7.1213Added Step. “Perform preliminary reference measurements before moving the Coldmass to an Assembly Table.”
7.13JAdded Step. “Move Coldmass to Assembly Table”

8.20Removed Step. “Verify Alignment of Q! and Corrector Magnet (MD-390312) as per Q1 Cold Mass Welded Assembly (ME-
390526).” Task completed in step 5.22 per Tom Page and LMQXAO1.

10.0. !Added Step. Suspension System Assembly Step moved from Q1 Cryostat Final Assembly Traveler per Jim Rife and Tom
Page.

10.7C Added Step. “Perform a stretched wire measurement of the system to align the Cold Mass within + 2 mR.” per LMQXAOI.

[ John Szostak | Jim Rife | [ 27242004 |

Originator Responsible Authority Date

Revision Incorporated into the Traveler: | ] l —f
Revision Incorporated By Date

Process Engineering Final Review: I I b
Process Engineering/Designee Date

Revision Request Form



TD / Engineering & Fabrication Specification # 5320-FM-313904
September 24, 1999
Rev. H

Instructions for the completion of the Revision Request Form

Note(s):

Multiple steps may be effected by one Revision Request Form but only one specific Traveler or Document may be
effected by each Revision Request Form.

If completing this form by hand, a Revision Request Control Number must be obtained before processing.
If completing this form entirely by electronic means, the printed copy to be filed in the Process Engineering Office is to

be initialed by the individual incorporating the Revision Request and the individual who reviewed the Traveler or
Pocument.

Originator Instructions:

1} Specification Number: - Enter the Specification Number of the Traveler or Document to be revised. (Document title
is inserted automatically from the spec. #)

2)  Current Revision: - Enter the Revision of the Traveler or Document to be revised.

3) Step# / Description of the Revision: - Enter a description of the revision to be made and the step# it applies to, if
applicable. If needed to describe the revision attach a copy of the page(s). If the revision is coming from a related
document such as a Discrepancy Report or an Engineering Order attach a copy of that document to the Revision
Request Form.

4) Originator: - Originator is the person generating the form. (Select Name from List)

5) Responsible Authority: - Responsible Authority is person responsible for the process in questiorn. (Select Name from
List)

Process Engineering Office Instructions:

1) Revision Incorporated into the Traveler: - Signature of the individual who incorporated the revision.

2) Process Engineering Final Review: - Review the Traveler or Document revised, sign and date the form. The original
completed Revision Request Form will be retained by the Process Engineering Office in the Revision Request Binder.

Revision Request Form



TD/Engineering & Fabrication

10.0  Suspension System Assembly

Specification # 5520-TR-333754

April 14, 2004

' 10.1  Clean the Suspension System with Ethyl Alcohol (Fermi stock 1920-0550) and
Kimwipes (Fermi stock 1660-2500) or equivalent.

Part Name Part Number | Quantity Completed
Fixed Support Assembly (ME-390041) 1 v
Sliding Support Assembly (ME-390042) 1 e
Tie Bar Assembly (ME-390400) 2 ~
Tie Bar Shim, 6.4mm (.250") (ME-390118) 4 e
Tie Bar Shim, 2.4mm (.093™) {ME-390119) 4 /
Tie Bar Shim, 0.8mm (.031”) (ME-390120) 4 -~
Suspension System Adjusting Screw {MB-390039) 8 -~
M16 x 70mm SHCS (MA-393021) 8 -
—
(656" ID x 1.38” o‘gis:g: THK STNSTEEL) | (MA-390377) 8
; aﬁ Label the IP End and the Non-IP End of the Vacuum Vessel with a temporary sticker or
eqyivalent.
Ll Y1t /ut
Technician(s) Date " '

10.2  Insert the Fixed Support Assembly (ME-390041) into the Vacuum Vessel and

posithP End.

Technician(s)

/ Q1 LMQXA Module Assembly

YWelsd
Date ' '
LHC Serial No.: LMQXAO02

Notes: Pages issued per TRR No. 1612

Page 1 of 5




TD/Engineering & Fabrication Specification # 5520-TR-333754
Aprit 14, 2004

10.3  Instail the Suspension Systern Adjusting Screws (MB-380039) and Washer (MA-
390377) into the Vacuum Vessel to hold the Fixed Support Assembly in place.
Coat all screw threads with Molybdenum Disulfide prior to instaliation.

o
Date

10.4  Adjust the Vertical and rotational alignment of the Supperts using the Suspension
System Adjusting Screws (MB-390039). Ensure all four screws are in confact
with the Support and that Diametrically Opposing Support Lugs are equidistant
from the Vacuum Vessel Wall.

Technician(s)

Adjusting Screw
(MB-390039})

Tec nician(.s)

10.5 Insert the Sliding Support Assembly (ME-330042) in to the Vacuum Vessel and

pos,tz at fhe IP @ "‘\Ha\‘ﬂ

TecHnician(s) Date '

Q1 LMQXA Module Assembly LHC Serial No.: ___ LMQXAQ2
Notes: Pages issued per TRR No. 1612

Page 2 of 5



TD/Engineering & Fabrication Specification # 5520-TR-333754
April 14, 2004

10.6  Instail the Suspension System Adjusting Screws (MB-390039) and Washer (MA-
390377) into the Vacuum Vessel to hold the Fixed Support Assembly in place.
Coat all scréw threads with Molybdenum disulfide prior to instaliation.

‘f// c,,/’ 6t

Téchnician(s) Date’

10.7  Adjust the Vertical and rotational alignment of the Supports using the Suspension
System Adjusting Screws (MB-390039). Ensure ail four screws are in contact

with the Support and that Diametrically Opposing Support Lugs are equidistant
from the Vacuum Vessel Wall.

Adjusting Screw
(MB-390039)

MM il

Technician(s) Date 7

‘} Q1 LMQXA Module Assembly LHC Serial No.: LMQXADZ2

Notes: Pages issued per TRR No. 1612
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10.8  Assemble the Suspension System using the Fixed Support Assembly (ME-
390041), the Sliding Support Assemblies (ME-390042) and the Tie Bar
Assemblies (MC-390167). insert Tie Bar Shims (MC-390118),(MB-380119) and
(MB-390120) between the Sliding Support Assemblies (ME-390042) and the Tie
Bar.Assemblies (MC-390400) as required. {Reference drawing: ME-390525).

0§/ ﬁﬁfzmﬁ@}&

Technician(s) Date
10.9  Measure the distance between the Suspens i the bottomn of the . l
Threaded Rods/]éfa\*readed Rods after measurements. ™ /}F«iﬁi_ LUECD j‘_"_f‘
o™ ‘;___'_"___,_.—‘-'""""'"‘
Non-IP North to IP North g e s

;,
Non-IP South to IP South { /JC//;/E

M,swuﬂ LT! L } g

ThchMician(s) Date

) \ Oy
W c { 10,j9/£abel the IP End Support and the Non-IP End Support.

{Writing on the i -11 Support is acceptable).

Technician(s)

~3

Date

10.11 Loosen each Suspension System Adjusting Screw (MB-390038) 1/2 turn and
remove fhe Suspgension System from the Vacuum Vessel.

4 gl 16lyY

Tedhnician(s) Date |

10.12 Contigure the Suspension Tooling for @1 Assembiy per Cryostat Layout Tooling
& Assembly (ME-364604). Place Suspension Assembly on the tooling and make

necessary adjustments 1o the tooling. _
{ Aedd llo//

Technician(s) Date

10.13 Assemble the Suspension Mounting Brackets (MD-390279) to the Support

Assemblies. _
] 4 /7

_.fagﬁhicran(s) Date

10.14 Slide the Suspension System over the Cold Mass and place on tooling. The
Suspension system may be disassembled during this step. Record shim sizes
and locations prior to disassembly.

Note(s):
Ensure that the Suspension System is configured properiy to the Cold
Mass with respect to the IP and Non-IP Ends.

NEYT™> 4-17-

ez&wﬁcian(s) Date
Q1 LMQXA Mcdule Ass iy LHC Serial No.: ___LMQXAQ2

Notes: Pages issued per TRR No. 1612
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Steps for aligning Q1 beam tube fiange.
bacx
4.9.1 Measure from the face of the IP end vacuum vessel flange to the face of the IP end

suspension system. Record measurement here A\ 300 mm .

Rack

4.9.2  Measure from the face of the Non-IP end vacuum vessel flange to the face of the Non-IP

end suspension system. Record measurement here 2¢/ 9. .

F S?'ﬁ‘os Th 8 W Y A eI, 4
o7 -1%“ 2 m,! 42 F w FACE tovmr S
1.0 Install i - - IS & ke /ar_

nsta suspen51qn System on e i(ﬂ{({ A e v & r

L™

1.1 Measure from the face of the IP end suspension system to the spot face on the IP end
dome. Record measurement here | 37 25

1.2 Measure from the face of the Non-IP end suspension system to the spot face on the Non-
IP end dome. Record measurement here 21(1, | 25,

1.3 Subtract the number recorded in step 4.9.1 from the number recorded in step 1.1. Record

the number here B . { ;

1.4 Subtract the number recorded in step 1.3 from 97.5,
Record the number here ‘3-15 . This is the size of the spacer for the IP end beam ( l -()
tube flange. ‘

1.5 Subtract the number recorded in step 4.9.2 from the number recarded in step 1.2. Record

the number here _ 42\25 .
1.6 Subtract the number recorded in step 1.5 from 97.5. ( 5)
Record the number here __ 3 X37S™ . This is the size of the spacer for the Non-IP end

beam tube flange.

1.7 Measure from the spot face on the IP end dome to IP end of the beam tube. Record the
number here o2@'S mm

1.8 Mecasure from the spot face on the Non-IP end dome to Non-IP end of the beam tube.,
Record the number here_ Q0. Smm .

19  Add R
. the numbers together from steps 1.7 and 1.8. fo~ 7y <
Record the number here _ S0Omm . > gt Al
P /
1.10  Subtract 30 from the number recorded in step 1.9. 18 U sief
Record the number here __3-Omam . P‘ & ¥
—

1.11  Subtract the number recorded in step 1.4 from the number recorded in step 1.10.
Record the number here _ . 75 wom .

1.12 Compare the numbers from step 1.11 and step 1.6. These numbers should be the same to
within 1 mm. If these numbers do not match, step away from the cold mass and alert the
proper authorities



TD/Engineering & Fabrication Specification # 5520-TR-333754
April 14, 2004

3 X 10.15 Verify logking coliars exist only at Non-IP End support.
m 4-9-ob

/?éd Person Date

10.16 £stablish alignment between the Cold Mass and the Support system. Install
shims between the Brass Slide Bars and the Stainless Steel Blocks on each
support as needed.

Record Shim size and location below.

East-North + O 963 East-South i Ow

Center-North '\')( # Center-South (\j //-]’
West-North . O 80O West-South __« {/ §T
: ' el 14
%;n‘icén(@)’hi/ Datt{; & OL{
X 16.17  Verify the Alignment of the Cold Mass and the Support System.

e q -19-o9
; /?’r%w Chief Date

10.18 We{d thﬁ S)Picymais to )ﬁé Outbgard Cold Mass Brackets as per (ME-390525}.

e Outoop
) Ll e s -0 -0Y

Date

Ve

4%

% ] . 5
T}WQD«JZ@& /QOLQ; are f'Ag‘/“a“ecQ
‘n 232755 Cryostat Final

A§§€mbly Tr‘auelerr This has
been Higeussek w/+Ag, LCB

"}'6&[/{ n f‘C— !(Gl Ms ’ z , W’”

LHC Precess Engineer
SEP 2 0 2005

LHC Serial No.: LMQXAQ2
Notes: Paqges issued per TRR No. 1612

) Q1 LMQXA Module Assembly
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Rev. K
Traveler Title: ' Specification No: Revision: DR Ne:
| LHC QI L.MQXA Cold Mass Module Assembly Traveler | [ 333754 | | A | L 3960 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
| 97 |1 ME-369894 [ N/A Il LMQXA02 It o ]

Discrepancy Description:

Traveler and drawings do not reflect current assembly procedures.
Prior to the installation of the Non-1P End Dome two pieces of .250"dia $.S. rods need to be welded into the bus port hole of
the end dome. These rods are used to stabilize the bus clamp spider during thermal expansion and contraction.

Originator: Date:
Jim Rife j [ 4/13/2004

Cause of Nonconformance:

Bus Spider movement, without stainless rods, may move enough to cause quench.

Responsible Authority: Date:
Rodger Bossert | [ 12/2/2004 |

Discrepancy Report Form DR No: 3960



TD / Engineering Fabrication Specification No.: 5520-FM-318902
February 1, 2002

Rev. K

Disposition:
Add stainless steel rods per instructions from Rodger Bossert.

Responsible Authority: Date:

Rodger Bossert I L 12/2/2004 j

Corrective Action to Prevent Recurrence:
Add rod installation to Assembly Drawing (ME-369894) and Traveler. {ECO #3090)
Disposition verify notes: (TRR 1801 Bob Jensen)

Responsible Authority: Date:

[ Rodger Bossert | [ 121212004 ]
Corrective Action/Disposition Verified By: Date:

i Bob Jensen I | 5/24/2006 9:30:52 AM ]
Will Configuration be affected?: [JYES WINO
Identified problem area:
{_] Material L Manpower Method [} Machine [} Measurement

Reviewed By: Date:

Bob Jensen 5/24/2006
i L |

Discrepancy Report Form DR No: 3960



